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Purerace.

The Coal Measyres cover an area of 14,700 square miles in the State
of Arkansas. The greater part of this area lies in the geosyncline of
the Arkansas Valley. The total thickness of the sediments in this
geosyncline is enormous —24,000 feet.  These conditions, taken in con-
nection with the occurrence in these sediments of hoth land plants
(coal beds) and of marine fossils seem to show that the beds were de-
posited upon a subsiding (for the most part) floor, and that the land
stood near the sea level, helow which it oceasionally sank.

The marine fossils from the Coal Measures area, <o far as they were
collected by the Geological Survey of Arkansas, are listed and described
in the following paper kindly prepared at my request by Dr. J. P.
Smith, of Stanford University. It is volnnteer work done origin-
ally for the State Survey, and was to have been published in a volume
upon the paleontology of Arkansas. Upon the abolition of the Survey
by the Legislature in 1893 several volumes of reports werd left unpub-
lished, and among them one on the paleontology of the State.

Joax C. BrRANNER,
Late State Geologist of Avkansas.
Stanford University, Culiforuiu, July 10, 1896.

INTRODUCTION.

Marine fossils afford the best means of correlating strata of different
regions, but in the Coal Measures they are usually rare, and therefore of
espeeial interest and value when found.

Of all the Paleozoic systems the Carboniferous is most subject to
facies variations, which make it difficult and often impossible to recog-
nize with certainty the minor subdivisions at any great distance from
the place where they were first established. This is true even of the
Mississippian formation, whose limestones were deposited under com-
paratively uniform conditions, so that one would expeet the faunal rela-
tions to be the same over the whole area where the Mississippian facies
prevails.  But the American Coal Measures were formed under condi-
tions not favorable to uniformty cither of rock character or of life,
hence the correlation of these strata hecomes more difficult. And in
these geologists have heen more prone to rely on lithologic charac-
ters and unaided stratigraphy. Such correlations have only a local
value, and cannot be extended over any wide scope of territory. For
this reason no divisions of the Coal Measures into zones has every been
carried out, nor can it be done, in the present state of our knowledge.

Previous to the collections made by the Geological Survey of Arkan-
sas, marine fossils were known from but a single locality in the Coal
Measures of Arkansas. Dr. David Dale Owen, in his Geological
Reconnoissance of Arkansas, Vol. i, p. 68, says: ““Three miles north-
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west of Searcy, ata ‘bald point,” in the vicinity of the widow Gilbert's
farny, sixty feet ot shaly strata are exposed, dark or nearly black, in ils
lower part, and reddish yellow and ferruginous towards the top. The
shale includes numerous segregations of carbonate of iron and carbon-
ate of lime : the latter containing several fossil marine shells, amongst
which the Nuutilus ferratus was discovered, a species which occurs in
the ferruginous shales of Nohin, in Edmonson county, Ky.”” The local-
ity mentioned is now known to be in the Lower Coal Measures, and is
sitnated rnot three bhut thirteen miles northwest of Searcy.

F. B. Meck, in the Final Report of the U. S. Geological Survey of
Nebraska,®* mentions Iydreinocrinus (Zeacrinug) microspinosus MeChes-
ney, from the Coal Measures of Arkansas, but he does not cite any
authority for the statement, nor does he say Iie has seen this fossil from
Arkansas, or give any locality. In all the other literature where this
species is mentioned, nothing is said about Avkansas. It is, therefore,
concluded that this species was never found in the State. It was, how-
ever, found by the Geological Survey, in strata of the Upper Coal Meas-
ures, on Poteau mountain, Indian Territory, two miles west of the line
of Scott county, Arkansas.

Featherstonhaught mentioned a “new species of pentremite in the
old red sandstone of Maumelle.”” The strata of Maumelle mountain,
Pulaski county, are of Lower Coal Measure age, and it is not likely
that a pentremite was ever found there, since the systematic searches of
the Survey failed to find any fossils in this region.

LocAn1TiES DISCOVERED BY THE SURVEY.

Marine Coal Measure fossils were found by the Survey at twenty-one
different places, besides that mentioned by Owen. These extend {rom
Independence county westward to Indian Territory, giving a total of
forty-eight genera and ninety speeies, forty-cight in the Lower Coal
Measures, and fifty-two in the Upper, with ten species common to hoth.
It is not thought that this small number of species represents the entire
fanna, or that only ten species are common to the two divisions, forthe
collections were much too scattered and meagre to exhaust the possi-
hilities. DBut the fauna iz a poor one, such as one would expect to wan-
der in from deeper waters whenever a slight subsidence made the shal-
low waters a little more habitable. The faunas could not beconme well
established, beecause the conditions soon reverted to their old state, and
the inhabitants of the seas were forced to migrate or be exterminated.

There is, therefore, in this region no gradual transition from the fauna
of the Lower Carboniferous limestone, and the fossils of the Lower
Coal Measures are just as different from those of the Lower Carbonifer-
ous as arc those of the Upper Coal Measures.

It is not attempted to carry the division further than into Upper and

# Qp. cit., p. 149.
+ Geolog. Rep. Elevated Country between the Missouri and Red Rivers, p. 61,
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Lower Coal Measures, and even this division ix often uncertain, forin
most cases the relations of the fossiliferons beds to each other could not
be determined with any degree of certainty. Also in most of this region
the stratigraphy is diflieult; the rocks vary so little, and are so folded
and faulted that by stratigraphy alone it was often impossible to locate
a bed within several hundred feet.

In addition to this, the number of the species is usually too small,
and their charaeter too indeeisive to enable one to say with certainty to
which division the strata belonged. Therefore, in ennmerating the lo-
calities there are given only the character of the rocks, the fossils found
i them, and the place in the section where these strata are thought to
belong.

Lower Coal Measures.

Of these localities there were seventeen discovered, and they will he
csiven in order from east to west.

No. 1. Independence county, 11 N., 5 W., section 9, centre of the
section.  Soft brownish sandstone with Euwomplalus (Straparoellug) sp.;
near the middle of the Lower Coal Measures. Collector, J. C. Bran-
ner,

No. 2. White county, S N, 7 W, cection 26, Bee Rock on Little Red
river. Massive yellowish sandstone, over one hundred feet exposed,
nearly horizontal; at the top with marine fossils, at the bottom with
plants.  Near the base of the Lower Coal Measures, Collector, J. .
Smith.

Crinoid stems.

Lroductus semireticnlatins Martin.

Spirifer rockymorntanns Marcon,

Leienlopecten carbonlferus Stevens.

Dellerophon <p.

Plant remains, undetermined.

No. 3. White county, 8 N., 7 W, scction 33, east half of southeast
quarter, south of Norton’s field, on the road from Searcy to Griflin
Springs.  Iard yellowish and in places ferruginous sandstone, with a
dip of about 30- south. 1orizon same as the last locality., Collector,
J. . Smith.

Fenestella sp.

Orthis conf. resupinoides Cox.

Productus semireticulotns Martin.,

Rhlynelhonella sp.

Spirifer rockyinontanus Marcou.

Schizodus conf. amplus Meek and Worthen.

Delleroplon sp.

No. 4. White county, 9 N., 4 W, section 6. Soft pinkish sandstone.
Near middle of Lower Coal Measure. Collector, J. C. Branner.



1596.] 217 [Smith.

Plillipsia (Grifithides) seitule Meck and Worthen,

Fuomphalus (Straparollus) subquadratus Meek and Worthen.

cMthyris subtilita 1all.

DPresticiehio sp. or a new genus closely allied to Prestwcichin.

No. 5. White county, 9 N., 5 W, scction 1. Soft veddish sandstone,
similar to that of locality No. 4, containing also PLillipsia ( Grifithides)
seitule Meek and Worthen.,  Collector, J. C. Branner.

No. 6. Lonoke county, 4 N., 10 W, =ection 12, southeast quarter of
northwest guarter.  Gray gnartzite conglomerate seen in a well by the
roadside to dip 432 south,  Towards hase of Lower Coal Measure, Col-
lector, J. P. Smith.

Crinoid stems, undetermined.

No. 7. Conway county, 6 N., 16 W., scction 29, <outhwest quarter of
sonthwest (uarter, on east hank of Arkansas river, about one mile below
the Old Lewishurg ferry. A hrown ferruginous shale near the top of
the Lower Coal Measures and probably a few hnndred feet above the
shales of locality No. 8. Collector, J. F. Newsom,

Productus punetatus Martin.

Derbyia erassa Meek and Hayden.

Orthis pecosii Marcou.

Spirifer eameratus Morton.

Spiriferina eristata Schlotheim,

Athyris subtilita 1Tall.

Terebratula hastata Sowerby,

Ardeulopeeten oceidentalis Shumard.

No. 8 Conway connty. 5 N., 16 W, section 17, two hundred yards
west of the centre of northwest guarter, west of the Arkansas river,
and four miles sonth of Morrillton. The horizon is near the top of the
Lower Coal Measnres. Reddish ferruginous shale. Collector, J. F.
Newsom,

Phillipsia (G rigithides) ornata Vogdes,

 Zaphrentis sp.

Nucula parea MceChesney.

Nucula ventricose Hall.

Macrodon carbonarius Cox.

Conocardium aliforine Sowerby.

lezeulopecten oceidentalis Shumard,

<lviculopecten carboniferus Stevens.

Plenrophorus oblongus Cox.

Bellerophon carbonarius Cox.

Bellerophon erassus Meek and Worthen.

Pleurotomaria sp.

Macrocheilus (Soleniscus) conf. primigenins Conrad.

Macrocheilus cont. fusiformis Iall.

Goniatites (Puralegoceras) iowensis Meck and Worthen.

TROC. AMER. PHILOS. SOC. XXXV. 152. 2B. PRINTED DEC. 18, 1896,
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Nautilns (Ephippioceras) ferratus Cox.
Nautilus (Fudolobus) ndssowriensis Swallow.

No. 9. (‘nn\\'n‘\" county, 7 N., 16 W, ccetion 8, northeast quarter of
northeast quarter, about two hundred yards cast of the centre; one
hundred yards northwest of the iron bridge. Ferruginons, porous sand-
stone, full of poorly preserved casts of fossils, that could not he speci-
fically identified.  This horizon lies about one thousand feet below that
of locality No. 7, near Old Lewisburg, and is probably the same ax that
of loeality No. 10, Cook’s quarry, near MHattieville.  Collector, J. 1.
Newsom,

Zaphrentis (2),

Créinoid stems,

Spirifer sp.

Fuomplalus sp.

No 10. Conway county, S N., 17 W., section 33. northeast quarter of
northeast gunarter, Cook’s quarry, near Hattieville. Hard yellowish
sandstone. Upper part of Lower Coal Measures. Collector, J. I7.
Newson,

Orthoceras sp.

Astartelle neicberryi Meek.

Avienlopecten oceidentalis Shumard.

Fduondia union{formis Phillips.

Sclizodus wheeleri Swallow,

Selizodus cuneatus Meck.

Bellerophoi carbonaring Cox.

Plenrotomaria karii 8. AL Miller.

Plewrotomaric sp.

Fuonphalus sp.

Orthoceras sp.

Orthis resupinoides Cox.

Orthis sp.

Terebratula hastata Sowerby.

No. 11, Pope county, 10 N., 20 W, zection 8, southeast quarter of
northwest quarter.  Ferrnginous shale like that near Movrillton.  Col-
lector, H. E. Williams.

Crinoid stems,

Pleurotomaria sp.

Goniatites ((astrioceras) evcelsus Meek.

No. 12. Johnson county, 11 N., 24 W seetion 26, southwest quarter
of southwest guarter. Brownish ferruginous sandstone. Collector,
AL G. Tafll

Phillipsio sp.

No. 13. Franklin connty, 11 N., 27 W., scction 4, southeast (uarter of
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northeast quarter.  Weathered ferruginous sandstone.  Collector, A. G.
Tatl,

Cvénoid stems,

Spérifer sp.

No. 14, Franklin county, 10 N., 26 W, section 2, southeast guarter of
southeast quarter. Ferruginous sandstone  Collector, A, G. Tafl
Belleroplon cavbonarins Cox.

No. 15, Franklin county, 11 N, 28 W, section 27, northeast quarter
of southeast quarter  Ferruginous sandstone.  Collector, . G. Tafl.
LPlenrotouaria sy.

No. 16. Crawford county, 12 N, 30 W., section 17, northeast quarter
of’ southeast quarter. Brownish sandstone, very like that of Bee Roek,
White connty.  Collector, E. C. Buchanan.

Spirifer rockymontanuns Marcou.

No. 17. Carroll county, 17 N., 19 W, northeast corner of section 18;
Pilot mountain, three and a half miles southwest of Valley Springs.
Millstone grit, about sixty feet above a brownish limestone supposed to
represent the Chester horizon.  Collector, Stuart Weller,

Gastrioceras brawncr: n. sp. J. P. Smith.

LPronorites cyelolobus Phillips, var., arkansiensis nov, var, J. P. Smith,

Upper Coul Measures.

In the Upper Coal Measures, three localities were discovered by the
Survey, giving fifty-two species, of which thirty-two were found on
Poteau mountain, Indian Territory.

No. 1. Seott county, I N., 28 W, section 4, southeast quarter of south-
east quarter. Yellow ferrnginons shale, with fossils in hard nodules.
This horizon is probably equivalent to the Canyon division of Texas,
lower part of Upper Coal Measures, since many similar fossils were
found in that horizon by the Geological Survey of Texas. Collector,
C. E. Siebenthal.

Cyathocrinus (2).

Connlaria conf. crustula White,

Naticopsis sp.

Nuculena aft’ bellistrieta Stevens,

Pleurophorus sp.

Goniatites (Guastrioceras) sp. indet.

Goniatites ((Gastriveeras) globutosus Meek and Worthen.

Goniatites (Gastrioceras) marianus Verneul.

Goniatites (Pronorites) sp.

Ovthoceras conf. rushkense McChesney.

While the stratigraphy seems to place these beds in the Lower Coal
Measures, the fossils are decidedly Upper Coal Measure forns, and are
characteristic of that horizon in Texas, Kansas, etc.
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No. 2. Crawford county, 10 N., 30 W., section 10, southcast quarter of
northwest quarter,  Soft ferruginous shale.  Colleetor, C. E, Siebenthal,
Zaphrentis sp.
1(/1y221‘710724‘1117‘sp.
Maerodon sp.
Dentalivm conf. meekionum Geinitz,
Lolyphemopsis inornatus Meek and Worthen.
Pleurotomaria modesta Keyes.
Nautilus sp.

No. 3. Sebastian county, 8 N., 32 W, section 12, Ferruginous shale
near Mr. Wilson’s house. High up in Upper Coal Measures. Collec-
tor, Arthur Winslow,

(‘rinoid stems,

Fistulipora nodulifera Meck,

Athyris subtilitu 1all.

Lroductus splendens Norwood and Pratten,

Leetzia mormonii Marcou.

Spirifer cameratus Morton.

Spiriferine ervistata Schlotheim,

Macrodon obsoletus Meek,

Nuculu parea MeChesney .

Iellerophon ecarbonarius Cox.

Bellerophon murconunus Geinitz.

Naticopsis nuna Meek and Worthen,

Lleurotomaria sp.

No. 4. Poteau mountain, Indian Territory, two miles west of the Scott
county, Arkansas, line, on the east fork of Sugar creek, 150 feet below
the southern crest of the mountain. The fossiliferous bed is a soft gray
shale about four inches thick. ADbout 1000 feet of shales lie above this,
but no fossils were found in them. The fossiliferous bed is several hun-
dred feet above the highest hed of coal known in that region.

The following fossils were collected here by C. E. Sichenthal :

Lophophyllum proliferum MeChesney.

Erisocrinus (Ceriocrinus) inflexus Geinitz.

Ilydreinocrinus mucrospinosus McChesney.

Doteriocrinus (?).

Orthis peeosii Marcou.

Derbyia erassa Meck and Ilayden.

Productus cora ’Orbigny.

P. splendens Norwood and Pratten

Rhynchonella uta Marcon.

Terchratula hastata Sowerby.

Rctzia radinlis Phillips.

Athyris subtilite 11all.

Spirifer cameratus Morton.
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Spéviferina cristata Schlotheim.

Fistulipora nodulifera Meek.

Rhombopora lepidendroides Meek.

Septopora biserialis Swallow.

lviculopeeten ecoranus Meek and Worthen.

2. germanus Miller and Faber.

Lima retifera Shumard.

Macrodon earbonarius Cox.

A tenuwistrivtus Meek and Worthen.

A obsoletus Meek.

Astartella vere Hall,

A. newberryi Meek.

Edmondia nebraseensis Geinitz.

Pleurotomaria tenuteincta Meek and Worthen.

P. conf. speciosa Geinitz.

Orthoceras eribrosune Geinitz.

Phillipsia eliftonensis Shumard.

Calamites sp.

A fauna of probably the same age has been deseribed from the upper
part of the Wyoming Valley limestones of the Upper Productive Coal
Measures of Pennsylvania.*

Fayetterile Shale.

In Scott county, 2 N., 29 W., section 36, near the centre, C. E. Sic-
benthal and J. F. Newsom discovered a bed of brown thinly laminated
shale, with some sandy layers, containing pyritiferous nodules in which
Goniatites (Glyplioceras) conf. spharieus dartin was found in a good
state of preservation. In the shale itself were found many poorly pre-
served specimens of the Goniatites conf. spherieus, and countless speci-
mens of Posidonomya (Lunulicardivin) conf. fragosum Meek, also many
specimens of Orthoceras sp.

These were at first thought to belong to the Coal Measures, but avery
similar bed of shale, with the same fossils in the identical state of pre-
servation, were found at Moorefield, Independence county, in the Fay-
etteville shale, which probably corresponds to the Warsaw group of the
Lower Carboniferous.

COMPARISON WITH THE PERMO-CARBONIFEROUS OF IKANSAS AND
NEBRASKA.

It will readily be seen that the fauna of the Upper Coal Measures of
Arkansas bears a strong resemblance to that of the youngest Paleozoic
beds of Nebraska, described as Permian by Prof. Geinitz in his mono-
graph, ““ Carbonformation and Dyas in Nebraska.”

F. B. Meek t redescribes this fauna, and comes to the conclusion that

* Penna. Geol. Survey Ann. Rep., 1885, pp. 437-1458, C. A. Ashburner and A. Heilprin,

‘ Report on the Wyoming Valley Limestone Beds.”
+ Final Report U. S. Geol. Survey Nebraska, p. 128, et seq.
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thie rocks in question are not to he referred to the Permian, becanse he
can tind no paleontologic or straticraphic break in the series.  He finds
sixteen genera characteristic of the Carboniferons and seven genera not
thonght to antedate the Permian in Euvope, but associated with genera
not thought to beeur later than the Carboniferous, Meek * says that
Fusulina, which ocenrs in great numbers in the Upper Coal Measures of
Nebraska, is considered in Europe to be mainly a Lower Carboniferons
cenus. In this, however, he was mistaken ; his opinion dates from the
time when geologists were inclined to place all Carboniferous limestone
in the Lower Carboniferous.  Bnt it is now known that Carboniferous
limestone oceurs in the Upper Carboniferous about as often as in the
Lower, and that the Fusnlina limestones of Sicily and Russia grade
over into beds of undoubted Permian age.

This is also true of corresponding bedx in the upper part of the Car-
honiferous of Texas, gince the line between Permian and Coal Measures
is purely arbitrary.

Although undoubtedly believing in continuity of life and formations,
Meek seems to have based his reasoning somewhat upon the old idea of
catastrophies, since lie thought that the absence of a paleontologic or
stratigraphie break was a suflicient reason for calling the beds in gues-
tion Upper Coal Measures rather than Permian. .\ large majority of the
genera and speeies are characteristic of the Carboniferous, and this
Meek thinks sufficient to ollset the fact that several genera previously
considered typieal of Permian are present. But some of these doubtful
strata have at last been acknowledged to be Permiant by Williams and
Tschernysehew, and Prof. Hyatt has deseribed in the Fourth Annual
Leport of the Geological Surcey of Texas several ecphalopods that are
common to the Permian of Texas and of Kansas.

In the Upper Coal Measures of Arkansas. out of fifty-two species, there
are twenty-five in common with the doubtful strata of Nebraska, and
eleven other species are common to the Nebraskan Permo-Carboniferous
and the Lower Coal Measures of Arkansas, but have not yet been found
in the Upper Coal Measures of the latter state.  But of the genera men-
tioned by Meek as being not considered to antedate the Permian of
Europe only two are found in the Arkansas strata, namely, Synocladio}
and Lima.

There is not suflicient reason for classing the Poteau mountain heds
with the Permian, but their fauna, as well as stratigraphic position, place
them very high in the Coal Measures, since they are like the fauna and
position of the Mississippi Valley Upper Coal Measures.

These beds derive an additional interest from the fact that on Potean

* P. 133, op. cil.

1 Trans. Kansas Acad. Sci., Vol. xiii, p. 38.

1 Waagen has shown in Pal. Indica, Salt Range Fossils i, Productus Limestonce Fossils, p,
802, that Synocladia is not found in America, the species described by Swallow as Synoc-
ladia biscrialis being a Septopora. There is also some doubt as to whether Lima retifera is
a true Lima.
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mountain, 1000 feet of shale, in which no fossils were sought for, lie
above the thin layer tfrom which the cntire colleetion was taken ; thus
the chiances of finding true Permian beds in that region are very good,

RELATIONS TO THE TEXAs UrrER CARBONIFEROUS.

The most philosopliical presentation of the Permian problem in
America has heen given by Dr. C. A, White.* 1le finds the fauna of
the upper Paleozoie heds of northern Texas, digscovered by Prof. W,
F. Cummins, to he analogous to that of the Fusulina Limestone of
Nicily, the Artinsk stage of Russia, and the upper Productus Limestone
of the Salt Range in Indja. These strata all show that peculiar com-
mingling of ordinary Coal Measure fossils with ammonite genera, such
as Lopanoceras, Medlicottio and Weagenoceras, which seems to be char-
acteristic of open sea facies of the Permian.

None of the characteristic ammonite genera were found in the
Arkansas region, but nearly every fossil found in these Coal Measures
was also found in Texas. And in the Texas Permian nearly all the
species excepting tlie ammonites were found in the underlying Upper
Coal Measures. This makes the analogy between the Upper Coal
Measures of the two regions very strong.

Nearly all these fossils are also found in Illinois, Iowa, cte., in beds
that have never heen thought to he other than Coal Measures.

We are, therefore, safe in concluding that while some of the beds in
western Arkansas are very high up in the Coal Measures, none that he-
long above them are as yet certainly known, and the Poteau mountain
syncline, across the line in Indian Territory, is the only place where
there is any likelihood of finding Permian deposits. These beds may
turn out to be the equivalents of the Wichita division of the Texas
Permian, which, as Prof. W. F. Cummins has told the writer, contains
the exact fauna of his Albany division. The Albany beds were for-
merly thought to he Coal Measures ; and Prof. Cummins’ work in de-
termining them by paleontology as well as stratigraphy to be the
equivalents of the Wichita division will be of great help in the study of
the doubtful so-called uppermost Coal Measure strata all over the Mis-
sissippi Valley. DMany of these strata are very probably the homotaxial
cquivalents of the Albany division, and of the Artinsk stage of the Ural
mountain region.

CoMPARISON WITH FOREIGN UPPER CARBONIFEROUS.

The Lo-ping Fuuna of China.
The descriptions of the fauna of this Lo-ping district of China by
Prof. E. Kaysert throw great light on the relations of American Car-
boniferous fuunas to those of Asia. Near Lo-ping, in eastern China, are

* Bulletin 77, U. S. Geol. Survey.
+ Richtofen’s China, Vol. iv.
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found in beds overlying the coal beds numerons marine fossils of
Upper Coal Measure age.  Kayser has described fifty five species, ten
not specifically identitied, fitteen cosmopolitan speeies, and eleven forms
that are typically A\merican, and belong clnetly to the Upper Coul
Measnres.

Jaeroeheilus anguliferus.

Sehizodus wheelert.

Maerodon carbonarius.

LLriewlopecten aecoyl.

Retzia coimpressa.

Orthis pecosii.

Lroductus mericanns.

Rhombopora lepidendroides.

Loplophyllwm proliferum.

Loplophylluin proliferam var. suiridens.

Fusulina eylindrica var. gracilis.

Also the Neutilus orientalis Kayser is most clogely related to 2N ocei-
dentalis Swallow, and Nuwntilus mingshanensis Kayser resembles the
same Ameriean species,  Wyalina trapezoidelis Kayscer finds its nearest
representative in M. subguadrate Shumard.  The fifteen cosmopolitan
species are also nearly all found in the American Upper Coal Measures,
so that of the entire Lo-ping fauna nearly all the species arve cither
found in \\merica, or they have their nearest relatives there. The two
regions belong to the same zodlogieal provinee, the Pacifie Carboniterous
seal.

Many of these species that are very common in Ameriea and Asia are
unknown or rare in Europe, which fact would tend to prove a connec-
tion with JAsia by water, and the separation of the European and the
American Upper Coal Measure deposits by a land barrier.

The Carboniferous plants colléeted by Baron von Richthofen num-
bered about forty species, and are nearly all identical with European
Carboniferous plants.  The natural inference is that in those times Asia
was conneeted by land with Europe, while the sea opened out to the cast.

Prof. J. 8. Newberry #* described a small colleetion of Carbonilerous
plants from China, and found nearly uall of them to belong to well-
known European species. This is in perfeet agreement with the con-
clusions drawn ahove.

The Salt Runge Beds of India

In the Salt Range, in northwest India, are found Upper Carboniferous
deposits, some of which resemble those of Lo-ping, China, and the
Lower Productns Limestone of India is probably of the same age as
the beds of Lo-ping, and the western American Uppermost Coal Meas-
ures.  These deposits and their fauna are described by Prof. W.

* American Journal of Science, Vol. exxvi, 1883, p. 123 et seq.
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Waagen, in the Peleontologin Tudica, and in the volume on (feological

Results hie draws some very interesting parallels hetween the faunas of
the Upper Carboniferous in different countries.  Many of the American
species that are found at Lo ping are also found in the Salt Range beds.
This same type of Carboniferous is found on Sumatra, where it has been
described Dy Ferd. Roemer,* and on Timor, where it was described by
E. Beyrich.t

This ix the furthest southward that the Indian or northern type of
Upper Carboniterous is known, and indeed the deposits of Samatra and
Timor begin to show already a greater affinity for the Australian or
southern deposits. '

Waagent divides the Carboniferous into two types—the northern, or
Asiatic, and the southern, or Australo-African. The northern type is
found in western Europe, Russia, the Himalayas, China, the Arctic
regions, and North America. The southern type is developed in South
Africa and Australia, and extends into Peninsular India and Afghan-
istan. Brazil probably belongs to this type, but is (o a certain extent
transitional.

The Itaitdba Fawna, Brazi.

2\ comparison of the Brazilian Upper Carboniferous fauna, as deseribed
by Prof. O. A. Derhy,§ shows that of twenty-seven species of Brachio-
poda twelve are identical with American forms, although most of these
are cosmopolitan. The genus Strophalosia is comnon in these heds, and
as Prof. Derby| says, the species shows aflinity with the Permian.
Many of the new species are closely related to European forms.  Prof.
W. Waagen,* says that the beds of Ttaitiba are of the same age as the
Middle Productus Limestone of India, that is of the Permo-Carboniferous
transition beds. The Brazilian Strophalosia iz closely related to Austra-
lian forms, indicating a closer connection with the Australian or southern
Carboniferous region than with the Pacific province.

CLASSIFICATION AND AGE OF THE ARKANSAS COAL MEASURES. #%
Provisional Classification.

The Coal Measures of Arkansas have been temporarily classified by
the Survey, for the sake of convenience, as Upper or Productive, and
Lower or Barren Coal Measures. The division is not hased on any

* Palzontographica, Vol. xxvii, 1880,

t Abhandlungen der Berliner Akademic der Wissenschaften, 1865.

1 Salt Range Fossils, Geological Results, p. 239.

2 Bulletin Cornell Univevsity, Vol. i, No. 2, and Journal Geol., Vol. ii, pp. 180-501.

| loc. cit , p. 60.

€ Sali Range Fossils, Geological Results, p. 207.

**The writer is greatly indebted to Messrs, E. T. Dumble and W, F. Cimmins of the
Geological Survey of Texas, fortheir kindness and conrtesy to him in the Texas Museum,
a lso for valuable aid in the correlation of thie Coal Measnres of Arkansas and Texas.

PROC. AMER, PHILOS, SOC. XXXV, 152, 2¢. PRINTED DEC. 3, 1896,
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paleontologic or stratigraphic break, but mercly on the occurrence or
non-oceurrence of coal.

The divisions that are recognized in Pennsylvania could not be recog-
nized in Arkansas, hut the strata of the two scctions are correlated as
far as possible, with the scanty data now at hand.

The Lower Coal Measnures.

Of the age of the Lower Coal Measures we have only stratigraphic
cvidence, their poxition above the limestones of the Lower Carboniferous
and below the coal-bearing beds of the Upper Coal Measures heing
unwmistakable.  But their known fauna and flora have been too limited
and indecisive to enable us to correlate .the stages with those of other
Carboniferous areas, since collections have been made in but few plaees,
and these chiefly in sandstones, where the preservation of fossils is
usually nnsatisfactory, and the determination uncertain,

But the Lower Coal Measures correspond in a general way to the
Strawn and the lower part of the Canyon division of Texas, to the Potts-
ville Conglomerate series, the Lower Productive Coal Measures, and
part of the Lower Barren Coal Measures of Pennsylvania. The series
vorresponds in the main to the Middle Carboniferous limestone of eastern
Russia.

The Upper Coal Measuies.

The Arkansas Upper Coal Measures eorrespond to the upper part of
the Canyon and the whole of the Cisco division of Texas, * and below
the transitional Permo-Carboniferons or Artingk stage, to which latter
age the lower part of the Wichita and Albany divisions of Texas
belong. The Lower Permo-Carboniferous beds of Kansasand Nebraska
are also probably to be correlated with the Artinskt stage, although
Waagent classes the entire series with the ammonite-bearing beds of
northern Texas, described by Dr. C. A, White, in Bulletin 77 of the
U. 5. Geological Survey. Most of the latter Texas beds belong rather
above the Artinsk stage, and in the true Permian, and are probably of
the same age as the Widdle and Upper Productus Limestone of the Salt
lange.

Waagen, in Salt Runge Fossils, (feological Results, p. 233, gives a com-
parative table, showing the relationship of the upper Paleozoic strata
all over the world.  While the position assigned some of the American
deposits does not agree with that aceepted by most American geologists,
<till the table is very useful for comparison, and it has been freely used
in compiling the eomparative table aceompanying this paper.

*The writer, in Journal Geology, Vol. ii, pn 194, following Karpinsky, placed the Popa-
noceras parkeri beds in the lower Permian or Artinsk, but in this he was mistaken. Prof.
W. F. Cnmmins told the writer that these beds are not in the Upper Cisco, but in the
Strawn division, and therefore are Lower (‘oal Measures.

+Karpinsky, Ammoncen der Artinsk-Stufe, p. 92.

1 Salt Range Fossils, Geological Results, . 204.
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The beds of Potean mountain, Indian Territory, are prohably of the
age of the Lo-ping strata, while the yellow shales of Scott county,
Arkansas, 1 N, 28 W, seetion 4, sontheast guarter of southeast guarter,
are probably of the age of the Upper Carbonitferous Limestone of Mos-
cow, and the west slope of the Uralg, ®if we can judge by the occurrence
ol Gustrioceras conf. wuriaiune and Proworites in them. This would
make them otder than the Potean mountain shales, which is very likely
the case. They are the probable equivalents of the Canyon division of
Texas.

Paleobotanic Ervidencee.

Ounr knowledge of the paleobotany of the Coal Measures of Arkansas
has been up to the present time very limited, depending almost entirely
on the publications ol Lesquerenx in the Seeond Annual Leport of o
Geological Reconnoissance of the Middle and  Southern Conntics of
Arkansas, 1860, and in the Seeond Geological Survey of Pennsylvanin,
“Report of Progress, P. Description of the Coal Flora of the Carbonif-
crous Formation in Pennsylvania, and thronghout the United States,”
1884,

The joint monographt of . L. Fairchild and David White on the
Fossil Flora of the Coal Measnres of Arkanses throws much new light
on the stratigraphic and regional distribution of species, and has been of
material aid in correlating the Arkansas strata with those of other
regions. They prove that all the Coal Measnre plants} published from
Arkansas belong to the horizon of the Upper or Produetive Coal Meas-
ures.  The Van Buren plant bed is thought from paleobotanic evidence
to belong above the horizon from which most of the coal of Arkansas is
obtained, that of the Ouita coal, and this agrees with the evidence
given by the stratigraphy and the marine fossils.  The Van Buren plant
hed oceurs below the Potean mountain marine beds, and above those in
8 N., 32 W, section 12, Sebastian county, near Fort Smith; and these
Latter marine heds oceur above the horizon of the Ouita coal.

The Potean mountain marine beds arve of about the same age as the
Wyoming Valley limestoness of the Upper Produetive Coal Measures of
Pennsylvania, and these belong helow the Dunkard creek series of the
Upper Barren Coal Measures. The Dunkard creek beds have lately
been proved by Prof. I. C. White| to be of the same age as the Pernnan
of northern Texas, on the basis of plant remains that occur towards the
top of the Texas beds in which marine Permian fossils were found. <

But the paleobotanic evidence aids in establishing the age of the

* ("2 of Tschernischew, Mém. Com. Géol. Russie, Vol. iii, No. 1, p. 353,

+ An unpublished report of the Geol. Survey of Arkansas.

+The work of the Survey shows that the plants described by Lesquereux from Wash-
ington county as Subconglomerate belong to the Lower Carboniferous.

7 Upper part of (2, Tschernischew, Mém. Com. G¢é L. Russie, Vol. iii, No 4, p. 353,

| Bull. Geol. Soc. Ameriea, Vol iii, p. 217.

€ Bull. 77, U. 8. Geol. Survey.
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Upper Coual Measures only ; plants are not reported on from any hori-
zons of the Lower Coal Measures, although they are known from a few
localities.

Owen* mentions Stégmarin ficoides as oceurring at Patterson’s mill,
near Bee Rock, on Little Red river, White county.  In August, 1892, a
few plants were found by the Survey in the Bee Rock sandstone near
the base of the series and below most of the marine fossils, but none of
these conld be identified.

Mr. D. McRae, of Searcy, informed the Survey that in ¥ N, 7 W,
section 4, White county, were found shales containing numerons L pi-
dodcwdra and ferns. These shales are above the Bee Rock sandstones.

In a well at Dr. Griftin's, 5 N., 10 W, section 5, near El Paso, White
county, specimens of Lepidodendron were collected by Dr. J. €. Bran-
ner, in micaceous tlagey sandstone, thought to he of ahont the same
age as the shales of Searcy.  About fifty feet above the tlaggy sand-
stone was found a thin bed of coal, and thirty feet higher was another
coal bed with numerous ferns and Calamites,

C. 8. Prossert mentions plants supposed to he of Lower Carhoniter-
ous age, from Shinall mountain, in 2 N., 14 W., section 17; aiso from
section 20 of' the same township.

In quarries in the soudstones of Big Rock, near the city of Little
Rock, are fonnd plant remains of indeterminable character. The
stratigraphy of the Survey places the three last localities in the Lower
Coal Measures, and probably above the fossiliferous sandstones of Bee

2ock, on Little Red river.

Tue Paciric CARBONIFEROUS SEA.
Revolution in Devondun Time.

In Paleozoic times there have heen many revolutions and alterm-
tions of continents and seas, and consequent readjustment of their
inhabitants to new surroundings.  One of the greatest of these revolu-
tions was that which broke up a large zoblogical provinee, and put in
direct connection regions that before were separated.

Dr. AL Ulrich? has shown that in Lower and Middle Devonian the
faunas of DBolivia, Brazil, the Falkland Islands and South Africa were
very similar to those of North America, and that they were very ditfer-
ent from the fannas of Europe and Asia.  This state lasted until the
end of the Middle Devonian, when the revolution hegan. Prof. 11. 8.
Williams§ has shown that with the beginning of the Upper Devonian
in America there came in a fauna, many species of which were not the
direct descendants of those immediately preceding them.  This new

* Second Geol. Reconn. :Ark., Vol. i, p. 63.

+ Ark. Geol. Survey Ann. Rep., Vol. iii, 1590, p. 123.

1 Beitrige zur Geoloyie und Paliionl. Sidamerika, I, * Paliozoische Versteinerungen aus
Bolivien.”

z Bull. Geol. Soc. Amer., Vol.i *“ The Cuboides Zone and Its Fauna.”
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fauna was, however. closely related to forms known in Europe and
Axia, but unhke those of the southern regions. Prof. Williams* after-
wards elaborated this theory and followed out closely the changes that
were inaugurated towards the close of the Devonian.  The culmination
of these changes produced the Pacifiet Carboniferous sea.

The Carboniferous Seu.

From Chapter v, in Suess’ cAndlitz der FErde, Vol. ii, we get many
valuable suggestions as to the outlines of the Pacific Carboniferous
ocean. The Subearboniferous was the time of greatest transgression of
sea over the present land areas, while the sea in which the Fusulina
beds of Europe and Ameriea were formed was more eireumseribed.

The Waverly group when traced towards the west gradually takes on
the character of deep water formations ; it is persistent through Nevada
and California,} and has been shown by the writer§ to have a similar
fauna in these two states. The Waverly probably persisted much
longer in the west than in the east, for m northern Missouri Dr. C.
R. Keyes| has observed that in the midst of an undoubted Burlington
fauna a well-marked Kinderhook or Waverly fauna reappears. This
he explains by Barrande’s theory of colonies. It is probably an in-
cursion of the inhabitants of a deeper western sea, where the
Waverly had persisted longer, into the shallower eastern waters. The
work of the Geologieal Survey of Arkansas shows that a similar phe-
nomenon occurs in that state. The Fayetteville shale, which is of
Warsaw or St. Louis age, contains a fauna that differs markedly from
those of the limestones above and below it. .\ recent paper by Prof.
Henry 5. Williams® shows the ocecurrence in the Fayetteville shale of
several species that occur in a doubtful Upper Devonian or Lower Car-
boniferons black shale in the White Pine district, Nevada. Along with
these Devonian or Waverly species occur others that belong much
higher, as Productus semireticulatus and Goniatites conf. sphwricus.
Below the Fayetteville shale is the Boone chert, which at the base con-
tains a decided Burlington fauna, and at the top probably belongs to
the Warsaw. This has been observed in so many places that there isno
possibility of mistake in the sequence of the strata.

We have therefore in Arkansas an ineursion similar to that in Mis
souri, exeept that in Arkansas the incursion came considerably later.
This is evidence that somewhere in the west the Waverly fauna per-
sisted throughout the Osage and possibly a part of the St. Louis. This

* Proc. Amer. Assoc. Adv. Sei., 1892, Section E, Address, ‘‘The Scope of Paleontology
and Its Value to Geologists.”

+See also Tschernischew, Mém. Com. Géol. Russie, Vol. iii, No. i, p. 364, on the physi-
cal geographic changes that oecurred in Europe towards the end of the Carboniferous.

1 Zoe, Vol. iii, p. 274, Proc. Calif. Acad. Sci., Oct. 17, 1892.

§Journ. Geol., Vol. ii, No. 6, Metamorphie Series of Shasta County, California.

|| American Jonrnal of Scicnce, December, 1892, p. 447.

€ Amer. Journal of Sciencc. Vol. x1ix, 1395, pp. 94-101.
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is in accordance with the phenomenon deseribed by Prof. €. D. Wal-
cott in Monograph viii, U. 8. Geological Survey, from the Eureka dis-
triet, Nevada, where a Waverly fauna oceurs three thousand feet above
the base ot the Carboniferons tormation. The same thing has been ob-
served by the writer in the Carbonilerous of Shasta county, California.*

The Lower Carboniferous limestones can be traced all thrvongh the
West and the Mississippi valley, to the base of the Appalachian moun-
tains, where they arve replaced by conglomerates and other coarse
sediments.

Upper Carboniferous in the West.

Of the Upper Carboniferons all that we know west of Indian Ter-
ritory takes on a decidedly marine character, containing thick beds ot
limestones.  There ave however some thin beds of coal in Texas, and
some carbonaceous seams with a few land plants in New Mexico and
Nevada.  The coal in Texas was probably deposited near the southern
shore line of the Carboniferous sea, and the carbonaceons seams in the
tar West probably belong to the insular areas. The fossils deseribed
trom the western Carboniterons are all marine, with the slight excep-
tion that Walecottt mentions a few specimens of pulmonate Gasteropoda
that were found along with hrachiopods, corals and land plants, ¢vi-
dently washed in from a distance, since no tevvestrial Cavboniferons de-
posits are known near the Enreka distriet,

The Puawlouski Limestone.

In the the eastern part of Indian Territory ave found large deposits of
coal in the Upper Coal Measures, but further west the same horizon is
represented by marine limestone.  In 1892, My, 1. C. oover, of the
Geological Survey of Arkansas, found at the Government lime-kiln,
three miles northwest of  Pawhuski, Oklahoma Territory, Osage
agency, a bed of massive limestone about 100 feet thick, Tying horizon -
tally on heavily bedded sandstones.  The limestone is fossiliferous, but
the sandstones are not.  The fossils collected were placed at my dis-
posal, and on examination they proved to be;

Spirifer eameratus Movton.

Athyris subtilite Mall sp.

Productus sendreticulatus Martin, sp.

Productns nebraseensis Owen.

Produetus splendens Norwood and Pratten.

Derbyia erassa Meek and Hayden.

These ave plainty of Upper Carboniferons age. The limestones cap
the hills in that region, and spread over a great arca, but fossils were
collected at this place only.

* Journal of Geology, Vol. ii, No. 6, pp. 588-612.
T+ Mon, viii. U. S. Geol. Survey, p. 262,
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Lutevehanye of Life Betiecn Bust and West.

The many beds of marine fossils in the Productive Coal Measures are
simply transgressions {rom the western sea, and reach no further east
than Penusylvania and West Virginia. The Appalachian system was
the western border of the ancient Atlantis* which separated the Euro-
pean from the Pacific waters, while the great Indo-Australiant conti-
nent hounded the Puacific ocecan on the south. This ocean must have
strefehed from the American Coal Measures to Eastern China, the Salt
range in India, the Ural mountains on the borders of Russia, and into
the Arctic regions, for we find related faunas in all these places. What-
ever we have of western European Coal Measure species must have
migrated from this direction, since on the east thiere was no direct com-
munication with European waters. An example of this is Productus
géganteust Martin, whielh is common in Europe, and is found in the
Lower Carboniterous ot the McClond river, Shasta county, but is not
found east of that place, unless 2 latissinns Sowerby, from Montana,
west of the main ehain of the Rocky mountains, be an eguivalent.
Another example is Ouiplialotiroelus whitueyi Meek, which was first de-
seribed from the Carboniferous limestone of' Shasta county, California,
but is also very common in the Lower Coal Measure limestone (C2) of
eastern Russia.?

On the other hand, many species seem to be confined to, or character-
istic of, this ocean ; among them may be mentioned Productus cora
@’Orbigny, which Waagen| says is not found in Europe, its nearest rep-
resentative being Productus riparins Trautschold ; it was however first
deseribed from South Ameriea.

Goniatites marianus Verneul is found in the NArtinsk region of the
Urals and in Arkansas. The genus Pronorites, while found in western
Europe, is rare in it, and is much more common in the Pacific region.
Prounorites is found in the Artinsk region and in Arkansas, wlhile the
ammonite genus Medlicottia, the direct descendant of Pronorvites, is
found in the Permo-Carhoniferous strata of Sicily, the Urals, the Salt
ange, and Texas.

It is impossible to suppose that the same genus and species originated
at different localities, and since we have both ancestors and descendants
in places so widely separated, we can only suppose that there was free
interchange of life hetween those places at that time, or in other words
an open sea, on the borders of whieh these fossiliferous deposits were
laid down, and along the margin of which the cephalopods and other
marine animals could migrate.

#8uess, Antlilz der Erde, ii, p. 17.

+Suess, Ibid., ii, p. 316.

tSee Annual Report U. S. Geog. and Geol. Surv. Terr., 1883, Part i, p. 132, and Bull. Geog.
and Geol. Surv. Terr., Vol. ii, No. 4, p. 354.

2 See Journal Grol., Vol. ii, No. 6, pp. 598-600.

|| Pal. Indiea, Salt Range Fossils, Brachiopoda, p. 677.
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Replaccment of Linestones by Coal-bearing Formations in Western
Furope.

On tracing the Upper Carboniferons deposits of the Ural region to-
wards the west, gwe tind the Himestones thinning out, and the Coal mea-
sures and Culm formations taking their places; we find also that the
transgression of marine on terrestrial deposits takes place trom the east,
just the reverse of what is seen in America.

Land Areas in the West.

1t is not thought that the Pacific Carboniferous sea was an un-
broken expanse of water in western America ; on the contrary there
are many evidences of large isolated land areas and archipclagos.
Dr. Joseph Le Conte* has argued that the Basin range, during much
of Palcozoie and Mesozoie time, was a continent, off the western shores
of which the sediments that afterwards hecame the Sierra Nevada and
(oast range were laid down, Clarenee Kingt thought that the great
thickness of Paleozoie littoral deposits in the Great Basin region proved
the existence of a large body of land further west; he thounght that the
castern shore of this continent was in Nevada, and east of this stretched
the Carboniferous sea, which covered all but the island chain of the
Rocky Mountain region.  King} further concluded that the Carbonifer-
ous in California, west of the old shore line, indicated shallow bays that
permitted the western extension of the upper Paleozoic deposits, while
the bulk of them was stopped by the bold coast. There are evidences
of land areas in the Rocky mountains, Wahsateh mountains, New Mex-
ico. and Nevada, but from the facts now known it seems more probable
that these were large islands or archipelagos, rather than continents,

Tune PErMIAN Paciric OCEAN.

The ontlines of the great western ocean can be traced in Permian
times alzo, but with mueh more circumseribed limits, Open-sea deposits
of this age are known in Texas, in the Salt range, on the west slope of
the Urals, on the island of Sicily, and in scattering places in Central
Asia. In all these the genera are nearly the same, except that the Ap-
cestes types are contined to the more southern regions.  This similarity
indicates plainly a connection of these deposits.

Suess3 argues that the open-sea Permian fauna wandered in from the
south, and that the Mesozoic types of ammonites were toreign to the
northern regions.  Karpinsky,| on the contrary, holds that they were
autochthonous, at least in the Ural region, since he could trace the de-
scent of all the ammonites except the Poponoccrata from goniatites that

* gmerican Journal of Science, iii, Vol. 16, p. 10%,
4 U. S, Geol. Ecplor. Forticth Paralicl, Vol. i, p. 534.
1 Op. cit., p. 535.
§ Aatlitz der Erde, ii, p. 316.

Ammoneen der Artinsk-Stufe, p. S6.
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were found in the underlying Carhoniferons.  As has been alveady men-
tioned, the ammonite genus Medlicottia is not a foreigner on this side of
the Permian Pacific ocean, hecause its ancestor, Prororites, is found
liere too.

Tur Triassic Paciric OCEAN,

Our knowledge of the Triassic Pacifie ocean is hased on the work of
Mojsisovics, Arktische Triasfaunen.® We find that in this period the
American part of the great western ocean has mostly become land, and
only on the western horder of America do we find marine Triassic heds,
in Nevada, California, Idaho, and along the coast region in widely sep-
arated places, from Alaska through British America to Peru.

These deposits, with stmilar faunas, can Le traced on the other side of
the Pacific from New Zealand, Timor, New Caledonia, to Japan, and
Siberia.  This sea stretched out on one side over the Himalayas to the
castern Alps, forming what Neumayrt called the ““central Mediter-
ranean sea,”’  On the other side the sea stretched np to Spitzbergen,
hut did not reach the Atlantic region. The Triassic was a continental
period for the greater part of the present continents.f After the Trias
the outlines of the western ocean had changed entirely, and no resem-
blance to the original boundaries can be traced.

Tive or TnE Ovacmity UPLIFT.

Tlhe youngest rocks known to take part in the Ouachita Mountain
~vztem belong to the Upper Coal Measures, and the disturbance must
have taken place at the horder hetween Carboniferous and Permian.
Still, it is not unlikely that deposits of Permo-Carboniferous age may
vet be found at some places in the region.

Another fact that makes this time for the uplift probable is that the
Permo-Carboniferous beds of Kansas and Nebraska are not of the open-
sea type, but helong to the northern European or Zechstein type of de-
posits, The beds of Texas, presumably of nearly the same age, are of
the Artinsk or open-sea facies, and are characterized by the oecurrenee
of ammonites, commingled with ordinary Upper Coal Measure fossils.

This uplift may be of the same age as that movement in the Appa-
lachians§ which cut off the Upper Barren Coal Measures of Pennsylva-
nia and West Virginia| entirely from the western sea ; in those deposits
no marine fossils are found, but only land plants and fresh-wafer Crus-
taccans,® and a few fresh-water mollusks.

* Mem. Aead. Imper. Sei. Sl. Petershourg, Tome 33, No, 6.

+ Denkschrift Wiener Akad., 1885, * Dic geographische Verbreitung der Juraformation.”

1 Suess, Antlilz der Erde, ii, p. 147.

% Penna. Second Geol, Survey, P. P., p. 120.

| 1. C. White, Bull. 65th U. S. tGeol. Survey, p 41.

€ Penna. Sceond Geol. Survey, I, P., Permian Flora, W. M. Fontaine and I. C. White, p.
116.
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DESCRIPTIONS OF THE COAL MEASCRE MARINE Fossins.

The lists of fossils given above establish beyond question the age of
the species deseribed in this paper, and enable us, even withont the aid
of stratigraphy, to assign them to their proper horizon, by a study of
the accompanying fannas. Of the goniatites only one, Guxtrioceras
branneriJ. . 8., is thonght to be a new species, although all are new
to Arkansas.  Gastrioceras marianum Vernenl, and Prouopites eyelolobus
Phillips, have never before been found outside of Europe ; Gustrioeerus
globulosum Meck and Worthen is found here for the first time outside of
[irois ; Gastrioceras excelsum Meek is found for the first time ontside
of Kansas ; Paralegoceras {vicense Meck and Worthen is tfonnd here for
the third time, heing known elsewhere only in Towa and in Texas, and
shows on the Arkansas specimen the internal lobes, features that have
never hefore heen seen in this species and genns.

Both stocks or families are represented in the collection, and genera
that probably were the ancestors of important genera and families in the
Permian and the Mesozoic, and thus as transitional forms, or links in
genetice series, they command especial interest. A1l species described in
this paper are deposited in the geological museum at Stanford Uni-
versity, except the originals of Gustrivceras brawneri J. P. S., and Pro-
norites eyclolobus Phillips, var. arkansiensis J. P. 5., which are depos-
ited in the U. S. National Muscum.

Subkingdom COELENTERATA.

Class Anthozou.

Genus Frsturirory, McCoy. Fistulipora wodulifera Meek, U. S
Geol. Survey Nebraska, p. 143, PL. v, Fig. 5.

This speeies, whichi is common in the Upper Coal Measures ot
Nebraska, Towa, Illinois, etc., was found in corresponding strata on
Potean mountain, Indian Territory.

Genus LorrOPuyYLLUM, Milne-Edwards and Haime, Lophoplyllune
proliferum McChesney sp., MeChesney, Deseript. New Pul. Foss.,
1860, p. ©5; F. B. Mcecek, U. S. Geol. Surrey Nebraska, p. 144,

Several speeimens agreeing with the typical L. proliferunm were found
in the Upper Coal Measures of Potean mountain, Indian Territory.

Specimens closely resembling this species were also found in the Boone

Chert, Lower Carboniferons, of Boone county, 17 N., 19 W, section 2, near

Valtey Springs. The latter specimens are more like Lophoplhylluin pro-

liferum var. souridens White, C. A, White, U. S. GGeoy. Sure. W. of

100tk Meridian, iv, p. 101, Pl vi, Fig. 4, from Carboniferous strata, New

Mexico and Colorado.

Genus ZAPHRENTIS, Rafinesque.  Zaphrentis, sp. indet.

In Crawford county, 10 N, 30 W, gection 10, southeast gnarter of north-
west quarter, in strata of the Lower Coal Measures, and in the same
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formation in Conway connty, 5 N., 16 W, section 17, near centre of the
north half, were found speeimens of this genus, too poorly preserved to
allow the speeies to be determined.

{

Subkingdom ECHINODERMATA.

Class Crinoidca.
Genus CyarnocriNtvs, Miller.

In the Upper Coal Measures of Poteau mountain, Indian Territory
were found a great many stems that seem to belong to Cyathoerinus,
hut no other parts were found, to make the identification more certain,

Genus Erisocrizvs, Meck and Woarthen.,  Erisoerinus (Ceriarrinug)
inflerns Geinitz, sp. Cyathoerinus infleens Geinitz, Cuarbonforma-
tion und Dyas in Nebraska, p. 62, DPoteriocrinus hewdsplaricus
shamard, Zrans. St Lowis Aewd. Sei., i, p. 221, Seaphioerinus
hemispharicus Shumard, sp., F. B. Meck, . S Geol. Survey
Nebraska, p. 147, Frisocrinus (Cerioerinng) iuflerns Geimtz, sp.,
C. A. White, Twelfth Anw. Rept. Hayden’s U, S, Geel. Surecy
Wyoncing und Idako, Parti, p. 123, Pl. xxxiv, Iig. 9.

This species which is common in the Coal Measures of Nebraska,
Ttah, cte., was found in the Upper Coal Measures of Potean mountain,
Indian Territory.

Genus IHIvpriaNocrizts, De Koninek.,  Iydreinocrinus macerospinosus
McChesney, sp. Zeaerinus wuncrospinosus McChesney, Deser. New
Pul. Foss., p. 10, Hydreinoerinus mncrospinosus MceChesney. F. B.
Meek, UL S, Geol. Sureey Nebraska, p. 1490.%

Found in the Upper Coal Measures of Potean mountain, Indian Ter-
ritory.

Genns PotErtocraxves, Miller.  Poterioerinus, sp. indet.

In the Upper Coal Measures of Poteau mountain, Indian Territory,
were found numerous crinoid stems that seem to helong to Poteriocerinus.

Crinoidea, genus undetermined.

In the Lower Coal Measures of White connty, 8 N., 7 W., section 33,
southieast quarter, and section 26, southeast gqnarter, and in beds of the
~ame age in Pope county, Point mountain spur, 10 N., 20 W, zection 8,
~ontheast quarter of northwest guarter, were found numerons crinoid
~tems, which counld not he identified since they were mostly in the form
ot moulds or casts,

* Meck cites this species from .Arkansas, but gives no locality. or authority for the
statement.
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Subkigdom MOLLUSCOIDES.
Class Bryozon.

(venus FENEsSTELLA, Lonsdale.  Feanestella shuwmardi Prout., Trans. St
Louis e, Se., 1, p. 232 F. B. Meek, U. S, Geol. Surcey Nebrasko,
p. 133, PL vii, IFig. 3.

This species was found in the Upper Coal Measures of Poteau mountain,
Indian Territory, and one very closely resembling it. iff not identical,
was found in the Boone Chert, Lower Carboniferons, at several places
in northwestern Arkansas,

Genus Ruomsororas, Meek.  Rhombopora lepidendroides, F. B. Meck,
U. S. Geol. Survey Nebraska, p. 141, PL vii, Fig. 2; . \. White,
U. S. Geol, Surcey W. of 100th Meridian, iv, p. 99, PL vi, Fig. 5.

This Bryozoan is common and eharacteristic in the Upper Coal
Measures of Nebraska, and iz found in the same horizon in Utah and
Arizona, and was alzo found in the Upper Coal Measures of Potean
mountain, Indian Territory. The same, or a very similarspecies, occurs
in the Boone Chert, Lower Carboniferous, of novthern Arkansas.

Genus SErTOroRrA, Prout.  Septopora biseriulis Swallow, sp.  Syiocla-
dia biseriulis Swallow, 7rans. St. Louis e, Sei., i, p. 1795 F. B.
Meek, U S. Geol. Survey Nebraske, p. 156, Pl vii, Fig. 5; €. .\,
White, Sureey W. of 100th Meridian, iv, p. 107, Pl vii, Fig. 5.

This species is common in the Upper Coal Measures, or Permo-Cuar-
honiferons, of Nebraska and Kansas, and in the true Coual Measnres of
MMinois, and in the Upper Carboniferous of Arizona. 1t hasalso leen
tound in the Chester and the St. Louis Limestone, Lower Carbonif-
erous, of I1linois. Wangen * says that the true genus Synoecladic has
not been found in Ameriea, and that in Europe or Asia it is characteris-
tic of the Permian. 1le refers the American forms to the cenus Sep-
topora of Prout.

Class Brachiopodu.

Genus ORTHIS, Dalman.  Orthis pecosii Marcon, Geol. North Awmer., p.
48, 0. carbonarie Swallow, Trans. St. Lowis cle. Sei., i, p. 218.
0. carbonaria Meek, U S. (feal. Survey Ncbr., p. 133, 0. pecosii
Marcon, C. A. White, (. 8. Geol. Survey W. of 100th Merid., iv, p.
125, Pl. ix, Fig. 5.  Orthis, sp. indet., Meek, Pul. ('l i p. 10, P1.
ii, Fig. 5, a. b, c.

A single specimen was tound in thie Upper Coal Measnres of Poteauw
mountain, Indian Territory ; it agrees best with Dr. C. A, White's
figures. The species is of frequent occuwrrence in the Upper Coal
Measures of Towa, Nebraska, Kansas, Tllinois, Texas and in the Upper

* Pal. [ndica, Salt Range Fossils, I. Productus Limestone Fossils, p. 802,
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Carboniferous of New Mexico, and in the Lower Carboniferous of Cali-
fornia. Dr. (. A. White ® mentions a small Orthis, similar to this
species, from the Keokuk of Towa and Illinois.  In the Boone Chert,
Lower Carboniterous, of northern Arkansas, probably Keoknk, was
also noticed a small Orthis of this type, but the preservation was not
@ood enongh for the wdentification to be certain.

Orthis cont. rcsupinoides Cox, (feol. Surv. Kentueky, Vol iii, p. 570, 1L
ix, Fig. 1; C. A, White, U. S, Geog. Surecy West of 100th Merid.,
Vol. iii, Appendix, p. 23, PL iii, 1%ig. 2.

This type of Orthis is exceedingly rave in the Carboniferous, being
vather characteristic of the Devonian. 0. resupiroides is found in the
Coal Meazures ot Kentucky and the Upper Carboniferous of New Mexico.
Dr. C. .\, White compares the species to Orthis {owensis Hall, O. tul-
liensis Nanuxewm and O, propingua 1Tall of the Devonian.

A few poorly preserved speeimens were found in White county, 8 N |
TW., section 33, southeast quarter, cast half, in the Lower Coal Meas-
nres; also in Conway county, 8 N., 17 W, scetion 33, northeast gquarter
of northeast quarter.

Genus DeErpyry, Waagen.,  Derbyia erassa Meck and 1layden.  Orthi-
st crassa M. and 11, Proe Ae. Nat. Sei. Phil., 1858, p. 260,
Streptorhyuclhns erassus M. and 1., F. B. Meek, U. S. (feol. Sure.
Nebeaska, p. 174 Derbyie erassa M, and 1., Waagan, Selt Rangc
Fossils, Braeliopoda, p. 592,

This species i= widely distributed in the Coal Measures of Kansas,
Nebraska, Hlinois, Texas, ete., and was found in the Upper Coal Meas-
ures of Poteau mountain, Indian Territory, and in the Lower Coal
Measures of Conway county, Arkansas, 6 N, 16 W.. section 29, south-
west quarter of sonthwest quarter. It is also very common in the Lower
Carboniferons of the Mississippi valley.

Genus Provueres, Sowerby.  roductus cora d’Ovbigny, Puleont. de
Udweer, Merid.,, 1842, . 48, P cora A'Orbigny, C. A, White, Geol.
Surcey Tndiwi, 1883, p, 126, Pl xxvi, Fig. 1, 2, 3, = P prattenianus
Norwood,

This species is almost world-wide in its distribution in the Coal Meas-
ures, and is also found in the Productus Limestone of the Salt Range,
India. Waagen, in Puleontologin Indica, Salt Range Fossils, Brackio-
poda, p. 677, says that the true Productus cora is probably not found in
Lurope, its nearest representative being 22 oiparins Trantschold.

In America the typieal species is very common in both Coal Measures
and Lower Carboniferons. It was found in the former horizon on
Potean monntain, Indian Territory, and in the latter in numerous
places; Fayetteville shale, probably Warsaw, Independence county, 13

* U. & Grog. Survey W of 100th Merid., iv, p. 126
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N., 6 W, section 13, southeast (quarter of southeast quarter, near Moore-
field ; Marshall shale, prohably Warsaw division, Independence county.
12 N, 6 W, section 12, and Stone county, Blue mouantain, 14 N., 1L W.;
Archimedes Limestone, probably of St. Louis age, Independence county,
12 N, 6 W, section 14,

Marey (Fapl. Red River of Louwisiana, p. 187) cites this species from
Subcarboniferous limestone of Washington and Crawford counties, hut
does not give the localities.

Productus (Marginifera) splendens Norwood and Pratten.  Productus
splendens Norwood and Pratten, Jour. Aecad. Nat. Sei. Phil., 1854,
Vol iii, p. 11, P1 i, Fig. 5. P wabashensis Norwood and Pratten.
Jour. Acad. Nat. Sei. Phil., 1854, p. 13, P14, Fig. 6. 2 longispinus
Meek (non Sowerby). Final Report U. S. Geol. Sureey Nebraska,
p. 161, Margivifere splendens N. and P., Waagen., Pulwontologia
Ludica, Sult Range Fossils, Productus Linestone Fossils, Brachio-
poda, p. 714,

This typical Upper Coal Measure and Permian species is a probable
descendant of LProductus longispinus Sowerby, and so closely are these
two related, that for many yvears they were considered identical  DBut
the Murginifera type of Productus seems to be confined to the Upper
Carboniferous and Permian, while 2. longispiiins Sowerby is also found
in the Lower Carboniferons. The Arkansas specimens agree perfectly
with specimens from Indiana and Illinois.  This species is very common
in the Coal Measures and Permian of North America, and probably
occurs also in Asia .\ very similar small species occurs in the Lower
Carboniferous limestone, Stone county, 14 N., 11 W., on Blue moun-
tain, but this lacks the ventral sinus, and has fewer spines,-and there
fore probably belongs (o the true P longispinns Sowerby.

P (Margivifera) splendens N. and P. was tound in the Upper Coal
Measures of Sebastian county, Arkansas, 8 N., 32 W, section 12, and
on Poteau mountain, Indian Territory, in strata thatare either of upper-
most Coal Measure or of Lower Permianage.

Productus punctutus Martin,  Awondtes punctatus Martin, Pctrif. Derb.,
Pl 37, Fig. 6. Produectus panctatus Martin, Davidson, Mou. Brit.
Curb. Braehiopods, p. 172,

This species 1s cosmopolitan in the Coal Measures and Lower Carbon-
iferous, although mwore common in the latter horizon. It is very sel-
dom that the shell is so preserved that the internal characteristics can
be seen.  1n the figured specimen the arm impressions, adductor muscle
sears, median septum, and the cardinal process are all perfectly pre-
served. |

The dorsal valve is somewhat squarer than those figured by Davidson
(Mon. Brit. Curb. Brack., Pl. 44, Figs. 9-17), but the internal markings
are the same in every detail, except that Davidson's ficure makes the
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cardinal process a little longer.  The internal characteristies are imper-
feetly illustrated by MceChesney (Trans. Clicago dead. Sei., Pl.a, Figs.
10, 11).

Ocenrrence. =+ Productus punetutus was found in great numbers in the
upper part of the Lower Coal Measures of Conway county, 6 N., 16 W,
section 29, on the cast bank of Arkansas river, about one mile helow the
O1d Lewisburg ferry. [t was also found in the Lower Carhoniferous at
several places in the State.

Produetus semireticulatus Martin, sp., Petrifoecta Derbiensia, p. 7.

This well-known eosmopolitan species was found in the Barren or
Lower Coal Measures in White county, 8 N., 7 W, scetion 33, south-
east quarter, and in seetion 26, southeast quarter. Tt was also found in
the Lower Carboniferons, in the Fayetteville shale, probably Warsaw,
in Searey county, 16 N., 17 W, section 1, southwest quarter of’ south-
west gquarter; in the Boone Chert, upper Burlington or lower Keokuk,
in Searcy county, 17 N, 18 W, section 28, and at various other places
in northern Arkansas; in the Marshall shale, probably Warsaw, in
Stone county, on Blue mountain, 14 N., 11 W., south of Mountain
View.

(Genus RnyNcnHoNELLA, Fischer de Waldheim.  Rhynelonella wta Mar-
con.  Terchbratula uta Marcou, Geol. of N. ilmwer., p. 58, Rlgpuelo-
nella osugensis Swallow, Trens. Sto Lo JLe. Sedo, 1858, po 210 Rlyn-
chondla osagensiz, F. B, Meek, U. S. Gleol. Sure. Nebraska, p. 179,

hynchonella nta Mavcon, C. . White, U. S. Geol. Fepl. W.oof 1uith
Merid., iv, p. 128,

This characteristic Coal Measure speeies, found in Kansas, NebrasKka,
Towa, Missouri, Illinois, Texas and South America (7). was found in the
Upper Coal Measnres of Sebastian county, 8 N, 32 W., section 125 also
in the same horizon on the Poteau mountain, Indian Territory,

Rlynchoncllu, sp. indet.

In the Lower Coal Measures oft White county, 8 N., T W, scetion 33,
southeast quarter, and of Crawford county, 10 N, 30 W, section 10,
southeast quarter of northwest guarter, were found several Rhiyncho-
nellas that conld not he specifically determined.

Genus TErRepratvns Lhwyd,  Zerehratula hustatae Sowerby, Wineral
Coneliology, Vol. v, p. M6, Tepchratule bovidens Morton, _lm.
Jonrn. Se., Vol xxix, p. 150, Zerebratula boridens, ¥, B. Mecek,
U S, Geol. Sure Nebraska, p. 187, P1 i, Fig. 7.

Meek (loe. edt.) speaks of the strong resemblance of 7. boridens to 7.
clongate Sehlotheim, sp., and 7. kastita Sowerby, sp.. but a1s strongly
inclined to believe in the speeific ditterence. Davidson (Monograph Brit.
Carb. Braech., Appendix, p. 220) is inclined to untte 7% elongata, 1. his-
tutw and 1. sugllata. 1f Diclasme horidens is really identical with 7.
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hastata, it is an example of one species ranging from the Devonian up
into the Permian.  This species ranges through the Coal Measures in
Nebraska, Kansas, IHinois, Texas, New Mexico, ete. It is very com-
mon in the Upper Coal Measures of Potean mountain, Indian Territory,
and was also found in the Fayetteville shale, Lower Carboniferous, prob-
ably Warsaw, of Independence connty, 13 N., 6 W., section 13, southeast
corner, near Moorefield ; also in the Lower Coal Measures of Conway
county, 8 N.. 17 W, section 33, northeast quarter of northeast guarter.

Genus Arnyris, MeCoy.  sbthyris subtilita Hall.  Terebratula subtilitu
Hall, Stansbury's Eepl, Gt. Salt Lake, p.409.  Athyris subtilita Hall,
sp., F. B. Meek, U. & Geol. Surv. Nebraska, p, 180, 1. 4, Fig. 12,
P1. viij, Fig. 4.

This species is found nearly all over the world in the Coal Measures.
It is also found in various places in the Lower Carboniferous, as in Eng-
land and India

It was found to oeeur frequently in the Upper Coal Measures of Se-
bastian county, 8 N, 32 W., section 12, and of Potean mountain, Indian
Territory ; in the Boone Chert, Burlington or lower Keokuk, of Stone
county, 14 N, 10 W, seetion 9, northwest gquarter.

Marey (Eepl. Red Ricer of Lowisiana, p. 189) eites Athyris subtilita
from the Subcarboniferous limestone of Washington county.

Genus Rerz1a, King. Retzia radialis Phillips.  Zerrebratula normonii
Marcou, Geol. N. Amer., p. 51, Pl. vi, Fig. 1. Retzia punctilifera
Shumard, 7rans. St. Louis :le. Sei., i, p. 220.  Retzia subglobosa
McChesney, New Pul. Foss., p. 45, Pl. i, Fig. 1. Retzin compressa
Meck, Pul. Cualif., i, p 14, Pl ii. Fig. 7.

R. radialis is common in the Western Coal Measures and Lower Car-
boniferous ; it was found in great numbers in the Upper Coal Measures
of Sebastian eounty, 8 N., 32 W, seetion 12, and of Poteau mountain,
Indian Territory.

Genus SPIRIFER, Sowerby. Spirifer cameratus Morton, Awm. Journ. Se.,
Vol. xxix, p. 150. Spirifer nceusibachianus Remer, Kreidebildimng
von Teras, p. 88. Spivifer triplicatus Hall, Stansbury’s Fepl. Gt
Salt Lake, p. 410.  Spirifer cameratus Morton, C. A. White, U. S.
Fepl. W of 100th Merid., iv, p. 132, P1. x, Fig. 1.

This speeies is distributed thronghout ithe Coal Measures from Penn-
sylvania and West Virginia to Arizona ; it is also found in the Permo-
Carboniferous of Kansas;* Meek, in Geol. Expl. 40 Purallel, iv, p. 8,
cites the species from the Upper Carboniferous of the White Pine
Mining district of Nevada. It was found in great numbers in the
Upper Coal Measures of Sebastian county, 8 N., 32 W, seetion 12, and
of Poteau mountain, Indian Territory ; also in the Lower Coal Measures

* F. B. Meek, U. S. Geol. Surv. Nebraska, p. 184.

PROC. AMER. PHILOS, S0C, XXXV. 152, 2 E. PRINTED DEC 9, 1806.
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of Conway county, 6 N., 16 W,, section 29, southwest quarter of south-
west guarter.

Spirifer vockywontanus Marcon, (feol. of N, Amer.. p. 50, Pl vii, Fig. 4.
Spivifoe opima 1lall, Geol. Swrv. Towa, Vol. i, Part ii, p. 711, Spir-
ifer subrentricosa MceChesney, Dese. New Pul. Foss.. p. 44, Spirifer
rockymontenns Marcou, C, \. White, U. S. G. Fepl. W of 100th
Merid., iv, p. 134, PL xj, Iig. 9.

S. roekymontanus oceurs in the Upper Carboniferous trom Pennsylva-
nia to New Mexico,

It was tound in the Lower Coal Measures of White county, 8 N,
7 W, section 33, southeast quarter, in the form of well-preserved casts,
also in section 26, on Bee Rock; also in the same horizon, Crawford
county, 12 N., 30 W., section 17. These specimens agrec with Dr.
White's figures and descriptions so well that no further description is
necessary.

Genus SPIRIFERING, d'Orbigny.  Spiriferina eristate Schlotheim. 7Jer-
ehratulites evistatus Schlotheim, Deitrage Nuat. Verst. Muenchen,
Pl i, Fig. 3.  Spiviferinag keutuekeusis Shumard, Geol. Sure, Mis-
couri, 1858, p. 203.  Spirifer octoplicatns Hall, Staunsbury’s Eepl. Gt
Salt Lalke, p. 409, P1. xi. Fig. 4. Spivifir laminosus Geinitz, Cap-
bowformation wwd Dyas in Nebraska, p. 45, PLiil, Fig. 11, Spér-
iferina kentuckensis Shumard, sp., F. B. Meek, (. S, Geol. Sure.
Nebraska, p. 185, P1. vi. Fig. 3, Pl viii, Fig. 11.

Dr. C. \. White, in U S. Geog. Frpl. W. of 100th Mcerid., iv, p. 140,
cgards S, octoplicatus 1lall and S, Fewtuekensis Shumard as distinet

species. C. D. Walcott, Lal. Euvela District, p. 218, regards them both,
as well as S, xpinosa Norwood and Pratten, as synonyms of S, eristuta
Sehlotheim. sp.  If this reference is correct, then the species ranges
from the Upper Devonian of the White Pine Mining distriet into the
Upper Carboniferons of the Eurcka district.

Davidson (Monograph Beit. Cuvb. Brach., p. 267) regards Spirviferina
octoplicata Sowerby, sp., as synonymons with S. eristata Schlotheim, sp.,
which ranges tfrom the Carboniferous into the Permian. Taken in these
broader limitations, the species ranges from the Devonian, through the
Lower Carboniferous of the West, and through the entire Coal Meas-
ures trom Wentucky to Nevada.

Hall (Geol. Sareey foica, Vol. i, Part ii, p. 706, Pl. xxvii, Fig. 5) de-
seribes and figures Spivdferina spinosa N, and P. from the Kaskaskia
croup of Towa. Ile states that S, spinosa diflers from S. kentaekensis in
being more robust and in possessing the tnbular spines.

But specimens ol S, kewtuekensis Irom the Upper Coal Measures of
Arkansas are equally robust and possess the spines that are thought to
be characteristic of S. spinosa.

A comparison of specimens from the Upper Coal Measures ol Sebas-
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tian county, 8 N., 32 W,, scction 12, shows the perfect resemblance
between the two so-called specics. There are five distinct but rather
rounded plications on each side of the mesial fold and sinus, but no
concentric striations or lamellwe were observed. The entire surface is
thickly covered with short spines, which seem to be unusually well
preserved.

This species was found in the Lower Coal Measures of Conway county,
6 N., 16 W_, section 29, southwest ¢uarter of southwest quarter, and in
the Upper Coal Measures at the locality mentioned in Sebastian county;
also on Potean mountain, Indian Territory ; in the Lower Carbonifer-
ous, Boone Chert, upper Burlington or lower Keokuk, at St. Joe, in
Searcy county.

Subkingdom MOLLUSCA.
Class Lamellibranchiata.

Genus AvicuLoreECTEN, McCoy. deiculopecten carboniferus Stevens,
Amer. Journ. Se., Vol. xxv, p. 261.

Two imperfect specimens from the Lower (Coal Measures, White
county, 8 N., 7 W., section 26, southeast quarter, agree fairly well with
the fignres and deseriptions of this species. Another specimen was
found in the Lower Coal Measures of Conway county, 5 N., 16 W, sec-
tion 17, northwest quarter.

Awviculopecten coranus Meek and Worthen, Proc. Acad. Nut. Se. Phil.,
1860, p. 453 ; Geol. Sure, Ill., ii, p. 326, PL. xxvi, Fig. 6 ; F. B. Meek,
U. 8. Geol. Sure. Nebraska, p. 196, Pl ix, Fig. 2.

This speeies is found in the Upper Coal Measures of Illinois and Ne-
braska, and was also found in the same horizon on Poteau mountain.
Indian Territory.

Aviculopecten germanus Miller and Faber, Jourw. Cin. Soe. Nut. Hist.,
July, 1892, p. 79.

This species was deseribed from the Coal Measures of Elkhorn creek,
Kentncky, and was compared by the authors to . rectilaterarius Cox
sp., Geol Sure. Kentucky, iii, p. 571, Pl. ix, Fig. 2, but it resembles
more closely A. edwardsi Worthen, Bull. 2 State Mus. Not. Hist. of 1.,
p. 22; both species were founded on left valves, the right being nn-
known. They are both very similar to A. segregatus McCoy, British
Pul. Fossils, p. 439, Pl. iii, E, Fig. 1, of the Carboniferous limestone of
Northumberland, although the latter has from two to three secondary
intermediate ribs, instead of one.

A single small left valve was found in the Upper Coal Measures of
Poteau mountain, Indian Territory. It agrees in the main points with
Miller and Faber’s deseription, except that the intermediate rib is some-
times obsolete, and distinet coneentric lines of growth are seen on the
shell.
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The beak is sharp, and projeets bevond the cardinal margin : the ribs
number about twelve, and are rather coarser than those shown in Miller
and Faber's figures.

@

Lviculopectcn oreidentalis Shumard, Geol Surrcy Missourd, 1855, Part
i, p. 205, PlL. C, Fig. 18,

This species is very common in the Coal Measures from Pennsy Ivania
to Arzona ; in Arkansas it was found in the Lower Coal Measures of
Conway county, 5 N., 16 W, section 17. northwest quarter ; about four
miles southeast of Morrillton, and 6 N., 16 W, section 29, caxt bank of
Arkansas river, about one mile below the Old Lewisburg ferry, in the
Lower Coal Measures.

Genus Lizyta.  Limwr reqpera Shuimard.  Lima retifere Shamard, Trans.
St. Louis Ae. Se., 1, p, 2140 Crenipecten retiferns Shumard, sp., S.
AL Miller, XU Amer. Geol, and Pul., 1889, p. 473,
Lima retifera is characteristic of the Coal Measures in Kansas, Tlli-
nois, Nebraska, Texuas, ete., and was also found in the Upper Coal
Measures of Potean mountain, Indian Territory.

Genus Macropox, Lycett.  Maerodon carboruring Cox, sp.  drea car-
boraria Cox, Geol. Sure. Kentucky, iii, p. 367, Pl viii, Fig. 5.  Mu-
crodon carboicarius Cox sp., F. B. Meek, Pal. Okio, ii, p. 334,

This species resembles so closely M. obsoletus Meek, Pal. Olio, ii,
p. 334, PL xix, Fig. 9, as to raise doubts as to their being different
species.  They are both found in the Coal Measnres, in the upper part
of whiech several specimens of M. carbonarinus were found on Poteaun
mountain, Indian Territory. This species was also tound in the Lower
Coal Measures of Conway county. Ark. 3 N., 16. W, section 17, north
west quarter. -

Macrodon obsoletus Meek, Pul. Ohio, ii, p. 334, Pl xix, Fig. 2.

This species, which isx found in the Coal Measures of West Virginia
and Ohio, also occurs in the Upper Coal Measures of Sebastian county.
S N, 32 W, section 12, and on Potean mountain, Indian Territory.

Mucrodon tcnuistrintus Meek and Worthen, Proe. Clicago Ae. Se., i, p. 17.
Area striate Geinitz, Carb. w. Dyus iw Nebraska, p. 20, Pl. i, Fig.
32, Mucrodow tennistriatus M. and W., F. B, Meck, U. S. Geol.
Sure. Nebraska, p. 207, Pl. x, Fig. 20,
This is a characteristic Upper Coal Measure speeies, being found in
that horizon in Nebraska, Illinois and lowa ; it is quite common in the
Upper Coal Measures of Poteau mountain, Indian Territory.

JHucrodon sp.
In the Upper Coal Mcasures of Crawford county. 10 N, 30 W, sce-



1896.] 245 [Smith.

tion 10, southeast quarter of northwest quarter, were found specimens
of Muerodon too poorly preserved to he identified with any species.

Genus Nvevrny, Lamarck.  Nuewde parca McChesney, Proc. Chicago
Ae. Se i, p. 39, PLoii, Fig. 8. Nuwewla parva McChesney, Meek
and Worthen, (feol. Swre. Illinodz, v, p. 559,

This diminutive Nuewle, which is found in the Coal Measures of IllH-
nois, was found in the form of casts in ferrnginous shale of the Lower
Coal Measures of Conway county, 5 N., 16 W., section 17, centre of the
north half, and in similar strata of the Upper Coal Measures in Craw-
ford county, 10 N., 30 W., section 10, northwest (uarter.

Nueula ventricosa Hall, Geol. Suprvey Iowe, Vol. 1, Part ii, p. 716, P1. 29,
Figs. 4+ and 5.

This species is common in both Lower and Upper Coal Measures from
Pennsylvania to Texas. I[n Arkansas it was found in the Lower Coal
Measures in Conway county, 5 N., 16 W, scetion 17, northwest gquarter,
about four miles southeast of Morrillton.

(Genus NucvLana, Link.  Nuewlawa aill, bellistriata Stevens,

This specimen, found in the form of a monld, showing very distinetly
the hinge teeth and the surface markings, resembles in general form
Nueulana belléstriata Stevens, m. Journ. Sec., 1858, Vol. xxv, p. 261, but
diflers from it in having the concentric ribs much coarser and less
numerons.

Locality, Scott county, 1 N., 23 W, section 4, southeast quarter of
southeast (uarter, in the Upper Coal Measures.

Genus Scurzopts, King.,  Selkizodus cuneatus Meck, Pl xxii, Fig. 3.
Seliézodus cuncatus Meck, Pul. Olio, Vol. ii, p. 336, Pl. xx, Fig. 7.

An internal cast from the Upper Coal Measures of Crawford county,
10 N., 30 W, section 10, southeast guarter of northwest quarter, agrees
in shape with the species deseribed by Meek from the Lower Coal
Measures of Ohio. The strongly clevated beak without any backward
curve is very characteristic. It being an internal cast, the obscure lines
of growth seen on the specimens from Ohio do not show, but the muscle
scar is distinct, and indications of the hinge teeth can also be seen. In
Puleontology of Olio, Vol, ii, p. 337, Meek mentions a similar Sekizodus
from the Upper Coal Measures of Nebraska, but thinks it is probably a
distinet species, on account of the small size, more nearly central beaks
and more prominent central and anterior margins. The specimen from
Arkansas reaily agrees better with this description than it does with the
undoubted Srliizodus cuwneatus, Hut the Nebraska speeimen was never
figured and named. Selizodus cuneatus was also found in the Lower
Coal Measures of Conway county. 8 N., 17 W.. section 33, northeast
quarter of northeast quarter,
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Sclhizodus wheeleri Swallow, PL xxii, Fig. 4. Cypricardia (?) wheeleri
Swallow, Trans. St. Lowis :ead. Sei., Vol. i, p. 96. Schizodus
awrleeleri Swallow, ¥. B. Meek, Final Rept. U. S. Geol. Survey
Nebraska. p. 209.

This species is very common in the Coal Measures from Pennsylvania
to New Mexico, in both Upper and Lower Coal Measures. It has heen
fienred and described =0 often that nothing new can be added. Our
speeimens agree best with those from Towa, deseribed by F. B. Meck,
Final Report of the U. S. Geological Surrcy Nebraska, p. 209, Pl x,
Fig. 1, c.

Occurrence.—Several specimens, both right and left valves, were found
in the Lower Coal Measures of Conway county, 8 N., 17 W, section 33,
northeast guarter of northeast quarter, at Cook’s stone quarry, near
Iattieville. This horizon is in the so-called Millstone Grit, and near
the middle of the Lower Coal Measures. All the fossils in these strata
are preserved in the form of casts.

Seliizodus conf. emplus Meek and Worthen, Proe. Ae. Nat. Sel. Phil.,
1870, p. 415 Geol. Survey Illinois, Vol. v, p. 579, PL. xxvii, Fig. 6.

This large Selizodns is found in the Coal Measnres of Pennsylvania
and Illinois, and an imperfect specimen, probably belonging to the same
species, was found in the Lower Coal Measures of White county, 8 N,
7 W., section 33, east half of the southeast quarter, in ferrnginous sand-
stone, on the road from Searcy to Griftin Springs.

Genus ASTARTELLA, Hall.  Astartella newberryi Meek, Pal. Olio, ii, D.
340, P1. xix, Fig. 1.

This characteristic species is common in the Upper Coal Measures of
Potean mountain, Indian Territory, and in the Lower Coal Measures
of Conway county, Arkansas, 8 N, 17 W, section 83, northeast qlla\l'fer
of northeast quarter.

Astartella vero Hall, Geol. Survey lowe, i, Part ii, p. 715, PL xxix, Fig. 1.

This species occurs in the Coal Measures of Towa, Indiana, Illinois
and Pennsylvania, and was found in the upper division of the same
series on Potean mountain, Indian Territory.

Genus PLEUrROr1ORTS, King. Pleuroplorus oblongus Mecek, U. S. (Feol.
Surev. Nebraska, p. 212, P1. x, Fig. 4.

This was desceribed by Meek from the Upper Coal Measures of
Nebraska, and was found in the Loweér Coal Measures of Conway
county, 5 N., 16 W, section 17, centre of the north half.

Pleurophorus, sp., C. A. White, Bull. 77 U. S. (Geol. Survey. p 23, Pl. iy,
Figs. 5-10.

This Plenroplorus was deseribed and figured but not named hy Dr.
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C. A. White (Toe. ¢it.), from the Permian of Texas. No analogous form
was found in the true Coal Measures of Texas, which is nof at all sur-
prising, since their fanna is so little known. In the Upper Carboniferons®
beds of Scott county, Arkansas, 1 N., 28 W, section 4, northeast (uarter
of southeast quarter, was found a single speeimen that agrees perfectly
with the Plewrophorns of Dr. White. It is nothing unusual to find a
Permian species in the Carboniferons, but the identification is uncertain,
owing to the poor preservation of Dr. White's original and of the
Arkansas specimen.

Genus Coxocarprum Bronn.  Conocardinm aliforme Sowerby, sp., Pl
xxii, Figs. 1 and 2. Cardium aliforme Sowerby, Min. Conek., Vol.
vi, p. 100, Table 552, Fig. 2. Conoeardinm aliforme Sowerby, sp.,
Bronn, Leth. Geogu., i, p. 420, P, ii1, Fig. 9. Pleurorhiynels mi-
nax Phillips, Geol. of Yorkshire, p. 10, PL v, Fig. 27.

This genus i rare in the American Carboniferous, and especially so
in the Coal Measures, heing represented there by only two other species,
C. obliguum Meek and Worthen, Geol. Sure. Illinois, Vol. vi, p. 529, and
C. parrishi Worthen, Geol. Sure. [llinois, Vol. viii, p. 112. The former
is more nearly related to (. «liforme, but differs from it in its much
smaller size, greater oblignity of the shell, and shorter hinge line. The
surface of €. oliguwm is marked by narrow radiating ribs, while those of
C. aliforme are wider than the depressions hetween them.

The intermediate spaces are oeccupied by a secondary rib only on the
rounded anterior side of €. aliforme, while the same t]lilig oceurs even
on the posterior side of €\ obliguwm. C. aliforme also has the hinge
line longer, and the space hetween the incurved beaks wider; also the
ribs on the anterior cordate space are much finer, and this area is
bounded by a rather distinct carina, being slightly eoncave near the
rounded border, and rising toward the anterior rostrum. which is pre-
served on some of our specimens. The shell has its greatest convexity
at the anterior end, where the broad carina cuts off the cordate area.
Belind this is a distinct furrow, which shades off'into the posterior com-
pression of the shell, and dies out in a gentle curve toward the rounded
gaping margin. The ribs are hroader and the concentric growth lines
more distinct towards the posterior end. The concentric lines are not
visible on the cordate area. The posterior portion of the shell, next o
the hinge line, is not ribbed, but marked with fine, radial lines.

Goldfuss, in Petrifucta Germanie, Part ii, p. 203, Pl exlii, Fig. 1,
describes and figures Conocardivm aliforme, but according to McCoyt
he has confused two species, one of which is a Devonian species from
the Eifel. The true O, aliforme is that described by Phillips, Geol. of
Yorkshire, Vol. ii, p. 210, Pl. v, Fig. 2, as Pleurorhynchus minar, of the
Carboniferons Limestone, and by Goldfuss, Pl exlii, Fig. 1, ¢, f, 4, 4, I,

* By the stratigraphy these beds are Barren Coal Measures, but the fossils sh ow close

relations to the Upper C'oal Measures.
4 British Palzozoic Fossils, p. 517.
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and . the otliers under Fig. 1 belonging to the Devonian species,
whicli McCoy proposes should retain the name €. hystericum Schlot-
heim.  Phillips* proposed to transfer the name C. aliforme to the Devo-
nian species, hit the type originally described by Sowerby under that
name is undoubtedly the Carboniferous species,

This species is found all over Europe, in the Carboniferous, chiefly
Mountain Limestone, but owing to the confusion that exists on the Con-
tinent one cannot usually tell whether this means Upper or Lower Car-
boniterous or hoth.

Nine specimens were found in the Lower Coal Measures of Conway
county, 5 N., 16 W, section 17, centre of the north half.  They were
found m a ferrnginous shale, and although in the ftorm of casts they
show the sculpture of the surface with unusual clearness, even the deli-
cate, wavy growth lines being as sharply defined as on the original
shell.  The speeimens all had a length of more than one inch, the
dimensions of the largest l')o.ing : length, 1.30 incl ; diameter, 0.88 inclh ;
width of the cordate area, 0.62 inch.

Genus Epyoxnia de Koninck.,  Edmondia nebraseensis Geinitz, Meek,
U. S, Geol. Sureey Nebraska, p. 214, Pl x, Fig. 8. _Astarte nebras-
censis Geinitz, Curbon. und Dyas in Nebraska, p. 16, P 1, Fig. 25.

A few poorly preserved specimens from the Upper Coal Measures of
Potean mountain, Indian Territory, seem to belong to Meek’s Nebraska
species.

FEdwondia wnioniformis Phillips, Geol. Torkskive, Vol.ii, p. 200, Fduon-
din wiimiformis (2) Meek and Worthen, Lialeoit. 1llinods, Vol. iy, p.
346, Pl xxvii, Fig. 6.

An imperfect cast from the Upper Coal Measures of Illinois was
doubtfully referred by Meck and Worthen to the European species.
The Arkansas specimens agree fairly well with Meck's figures and mueh
better with his deseriptions, except that they have the concentric ribs
coarser,

Ocearrenece.—Nunmerous casts were tound in the Lower Coal Measures,
“Millstone Grit,”” of Conway county, 8 N., 17 W, section 33, northeast
quarter of northeast quarter at Cook’s stone quarry.

Class (flossoplora.
Subclass Seaplopoda.

Genus DENTALIUM Linneeus. Dentalinm conf, weckionwnn., Geinitz,
Carbon. w. Dyus in Nebrasko, p. 13,

This species was deseribed from the Permo-Carboniferous of Nebraska,
anid was also found in the undoubted Upper Coal Measures of Illinois.
Imperfect specimens were also found in the Upper Coal Measures of
Crawford county, Arkansas, 10 N., 30 W, seetion 10, southeast quarter
of northwest quarter.

* Pal. Fuss. Cornwall, Devon, and West Somersct, p. 33.
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Subclass Gastropoda.

Genus BELLEROPRON.  Bellerophon earvbonarins Cox, Geol. Sure. Ken-
tucky, Vol iii, p. 574, PL x, Fig. 2. B, wrel C. R. Keyes, Proe. Ae.
Nat. Se. Phila., July 31, 1888, p. 14.

In the Lower Coal Measures of Conway county, Ark., 5 N., 16 W,
section 17, centre of north halt, were found specimens of this charac-
teristic Coal Measure species, but poorly preserved. Better ones were
found in the Lower Coal Measures of Conway county, 6 N., 16 W., scc-
tion 29, southwest quarter of southwest quarter.

Dellerophon erassus Meck and Worthen, Geol. Sure, Illinois, i, p- 385,
Pl. xxxi, Fig. 16.

This species is tound in the Upper and Lower Coal Measures ot” In-
diana, in the Subcarboniferous and the Coal Measures of Pennsylvania,
and the Upper Carboniferons limestone of Nevada, ete. Good speci-
mens of it were found in the Lower Coal Measures of Conway county,
Ark., 5 N., 16 W, section 17, centre of the north half,

Bellevoplon wareowanus Geinitz, Carbon. v. Dyas én Nebraska, p. 7.

This species in the Upper Coal Measures of Kansas, Nebraska and
Towa, in the Coal Measures of Ilinois and West Virginia, and was found
in the Upper Coal Measures of Schastian county, Ark., in 8 N., 32 W,
section 12.

Bellerophon sp.

In the Lower (foal Measures of White county, 8 N., 7 W., seetion 33,
southeast quarter, and section 26, southeast quarter in the massive
sandstone, were found several large imperfect specimens of a Bellero-
plon that resembles 5. crassus, but it is probably a different species ; it
is too imperfectly known tor specifie identification and description.

Genus PuEvrRoTOMARIA, Defrance. Pleurotomaric modesta Keyes, Proe.
e Nut. Se. Phela., 1888, p. 238, Pl xii, Fig. 2. P depressa Cox,
(feol. Surr. Kentueky, iii, p. 569, Pl. viii, Fig. 10.

A single specimen of this exceedingly delicate and beautiful species,
showing all the markings, was found in the Upper Coal Measures of

Crawford county, Ark., 10 N., 30 W, seetion 10, southeast quarter.

Pleurotomaria eont. speciose Meek and Worthen, Proe. de. Nat. Sei.
Plila., 1860, p. 4595 Geol. Sure. Lllinois, Vol. ii, p. 852, Pl. xxviii,
Fig. 5.

One small imperfect specimen from the Upper Coal Measures of Po-
teau mountain, Indian Territory, shows the characters of the Illinois
species, although very much smaller.  The well-defined suture and fine
ornamentations are similar on hoth and serve to make their identity
probable.

PROC. AMER. PIILOS, SOC, XXXV, 152, 2 ¥, PRINTED DEC. Y, 1896. .
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Pleurotomariu teaunicincta Meek and Worthen, Proc. Ae. Nat. Sei. Phila.,
1860, p. 459 ; (Feol. Sure. Winois, Vol. ii, p. 355, P1. xxviii, Fig. 3.
This species was described from the Upper Coal Measures of Illinois,
and a similar specimen was found in the same horizon on Poteau moun-
tain, Indian Territory.

Pleurotomaria harii S. A, Miller, Secentcenth Anunal Report State (eol-
ogist of Indiana. p. 693, Pl xiv, Figs. 3, 4

This species was recently described from the Upper Coal Measures of
Kansas City, Mo, and until now has not heen found anywhere clse. It
is a very striking form and ecasily recognized. The rather rounded
whorls are about five in number and marked with numerous rather
coarse revolving ribs, which show traces even on the cast.

A single cast, and mold showing the surface nrarkings, was found in
the Lower Coal Measures, so-called ¢ Millstone Grit,”” of Conway
county, 8 N., 17 W, section 33, northeast quarter of northeast gnarter,
at Cook’s quarry, near MHattieville.

Pleurotomaria sp.

In the Lower Coal Measures of Conway county, 5 N., 16 ., section
17, centre of the north half; in Franklin county, 12 N., 28 W., section
27, sontheast ¢uarter of northwest guarter; and in Pope county, on
Point mountain, 10 N., 20 W, section 8, sontheast quarter of northwest
quarter, were found numerons specimens of Pleurotonaria, that while
they seem to belong to several distinet species could not be more aceu-
rately identified. They arce all preserved as casts and usually badly
weathered.

Genus Evosmruarvs, Sowerby. FEuwomphalus (Straparollus) subquad-
ratus Meek and Worthen, Geol. Surr. [llinois, Vol. v, p. 605, PL
xxix, Figs. 12, 13. :

This very common species was found in the Lower Coal Measures of

White connty, Ark., in 9 N., 4 W.. section 6, and 9 N., 5 W, scction 1,

in a soft pinkish sandstone, along with Phillipsic (Grigithides) scitule

Meek and Worthen.

Fuomphalus (Straparollus) sp.

In the Lower Coal Measures of Independence county, Ark., 11 N,
5 W., centre of section 9, was found a specimen of Enomplalus that
secemed to be different from F. subguadratns but conld not be determined
with certainty.

Genns Narrcorsis, McCoy. Nuticopsis waia Meek and Worthen, Platy-

ostow nana Meek and Worthen, Proe. .le. Nat. Se. Phila., 1860,

p. 463, Natacopsis nena Meek and Worthen, Gfeol. Surv. I, i,

p. 365, Pl xxxi, Fig. 4. Naticopsis nuna Meek and Worthen, C. A,
White, U. S. Eepl. W. of 100th Merid | iv, p. 159, PL xii, Fig. 4.

This characteristic Upper Carboniferons species is distributed from
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[1linois to Nevada ; it was found in the Upper Coal Measures of Scbas-
tian county, Ark., 8 N., 82 W, section 12, associated with nunicrous
other fossils characteristic of the same horizon,

Naticopsis sp.

In the Upper Coal Measures of Scott county, Ark., 1 N., 28 W, sce-
tion 4, southeast quarter of southeast quarter, was found a specimen of
Nuticopsis that resembles somewhat N. shumardi McChesney, found by
Dr. White in the Permian of Fexas, Bull. 7%, U. S. Geol. Surv., p. 24,
Pl.iii, Fig. 11, but it is too imperfect to justify a reference to this species.

Genns MacrocHEILUS, Phillips.  Maerocheilus conf. fasiformis 1lall,
Geol. Sure. lowa, i, Part i1, p. 718, Pl. xxix, Fig. 7.

In the ferruginouns shale of the Lower Coal Measures of Conway
county, Ark., & N., 16 W., section 17, centre of the north halt, were
found a few specimens that probably belong to Ilall's Coal Measure
species.

Muacrocheilus (Solenisens) primigenius Conrad, Hall, Geol. Surv. Towa,
Vol. i, Part i1, p. 720, Pl xxix, Fig. 11.
This species is widely distributed in the Coal Measures of the Missis-
sippi Valley states, and was also found in the Lower Coal Measures, in
Conway county, Ark., 5 N., 16 W., section 17, centre of the north half.

Genus Ponyruesmorsis, Portlock.  Polypheniopsis inornate Meck and
Worthen, sp.  Loxvonema inornata Meek and Worthen, Proe. Ae.
Nat. Se. Philu., 1860, p. 463. Polyphemopsis inornata M. and W,
Geol. Sure. Tllinois, 1i, p. 374, Pl. xxxi, Fig. 8.

This species, originally described from the Upper Coal Measures of
Illinois, was found in the same horizon in Crawford county, Ark., 10
N., 30 W,, scction 10, southeast quarter of northwest quarter.

Subelass Pteropoda.

Genus Coxvrnaria, Miller (Sowerby). Conularia conf. erustule White,
XII Aw. Rep. U. S. Geol. and Geoy. Sure. of Terr., 1818, p. 170,
Pl xlii, Fig. 45 U S FEapl. W. of 100th Merid., iti, Appendix, p.
98, P1. iii, Fig. 4.

The genus Conuluria is not common in the Lower Carboniferous, but
is exceedingly rare in the Coal Measures, so much so that Dr. White
mentions this species as being the only representative in that series,
Dr. White found it in the Coal Measures near Kansas City, and also
near Taos, N. M. The species has been found in the Coal Measures
of Texas, and also in the Coal Measures of’ Scott county, Ark., 1 N,,
28 W ., section 4, southeast quarter of southeast quarter.
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Class C'ephalopoda.

Order Tetrabranchiata.
. Suborder Nautiloidea.

Genus Exporonus, Mceek and Worthen,  Eudolobus (Nawtils) wis-
sonricnsis Swallow, sp., Pl xxi, Figs. 1-3. Neatilus missonricusis
Swallow, 7Trans. St. Lonis Ae, Se., 1857, p. 198, Endolobnx missonrici-
sts Swallow, sp., C. A, White, ladiana Geol, Survey, 1883, p. 166,
Pl xxxv, Figs, 1, 2,

This species resembles very closely Eudolobus spectubilis Meek and
Worthen, Geol. Sure. INlinois, i, p. 308, Pl. xxv, Fig. 18, and, as Dr. . A.
White* remarks, almost the only reason for regarding them as distinct
speeciesis their occurrence in such different horizons as the Chester Lime-
stone of the Subearboniferous, and the Coal Measures,  Also Dr. White’s
specinmen was poorly preserved, and he thought it might possibly have
had the nodesoriginally. Itisreally impossible to recognize the species
by Swallow’s imperfect original description, but Dr. White's description
ix very useful in determining this species, which in the Coal Measures
of Arkansas does not have nodes on the sides of the shell : the diflerence
is all the more probable, beeause in the Fayetteville shale, Lower Car-
boniferous, of Independence county, near Mooretield, was found an
Eundolobns, with very strongly marked nodes, resembling, if not identi-
cal with, £, spectabilis.

This species also  resembles  Endolobos (Solenoeleilus) ndivnensis
Worthen, Geol. Sure, Illineds, viii, p. 150, Pl xxviii, Fig. 1, but on the
Arkansas specimens the whorls are more embracing, are broader and
not so high.

In E. gibbosus Hyatt, Second .lu. Rept. Geol. Sarecy, of Tecas, P 353,
the whorls are much more flattened, and the umbilicus is narrower,
and the umbilieal shoulder subangulay, while in E. missonricnsis the
shoulders are round. In hoth, as in E. speetabilis, in adnlt specimens
the outer whorl embraces nearly one-half ot the next inner whorl. The
septa are like those of £. spectabilix, and are far apart, gently sinuous
and deeply concave. The internal lobe is deep and funnel-shaped.
The siphon is slightly nearer the internal than the external side, and is
slender.

The casts are smooth, but some specimen~ have the shell partly pre-
served. It is ornamented with fine, sharp, spiral lines crossed by finer
lines of crowth, about one-half as far apart as the spiral lines, giving a
finely reticulated appearance to the shell ; these transverse lines hend
sharply backward on the outside ot the whorl.

In our collections are septate fragments of specimens that must have
been at least four inches in diameter, and the body ehamber would have
added about one-half of another revolution, so tlus species attained a
diameter of not less than six inches,

* GGeol. Surv. Indiana, 1583, p. 166,
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The best preserved specinens are small, being only the inner whorls
of large individnals, since the body chamber is not seen on any of them.
Dimensions of & small specimen, figured on PL xxi, Fig. 2:

Diwensions. MM,

S50 0050 0 0 0 6 4 5006000008000 50660000060060005000 29
Height of the last whorl from umbiliens.........o...... 19
Height of the last coil from the top of the inner whorl.. 11

Position and Loecality.—Several specimens of this species were found
in the Lower Coal Measures of Conway county, Ark., 5 N., 16 W., see-
tion 17, centre of the north half.

Genus Ermirrroceras, Hyatt.  Eplippioceras ferratun Cox. Nuutilus
Jerratus Cox, Geol. Suve. Kentueky, iii, Fig. 574, Pl x, Fig. 2
Eplippioceras fervatum Cox, A. Mlyatt, Proe. Boston Soc. Nut. 1list.,
1883, p. 290,

A single large specimen that probably belongs to this species was
found in the Lower Coal Measures of Conway connty, Ark.,, 5 N
16 W ., section 17, centre of the north half. Owen, in his Report on a
GGeol. Recon. Avkansas, Vol. 1, p. 68, cites Nautilus ferrotns from a hold
point three (?) miles northwest of Searcy, White connty. The rocks of
that region are now known to helong to the Lower Coal Measures.

Nautilus sp.

In the Upper Coal Measures of Crawford county, Ark., 10 N., 30 W,
section 10, southeast quarter of northeast guarter, were found frag-
ments of a Nwutilus too impertect cven for reference to any of the
genera into which the old genus Nuutilus has been split up.

Genus ORTHOCERAS, Breynius.  Orthoceras eribrosuim Geinitz, Curbon.
u. Dyas in Nebraska, p. 4. Octhocerag eribrosum Geinitz, Meek, .
S, (eol. Surv. Nebraska, p. 234, Pl xi, Fig. 18.

In the Upper Coal Measures of Potean mountain, Indian Territory,
were found specimens of Ortlhoceras, showing the peculiar indentations
of surface supposed to be characteristic of this species.  The markings
seem to be due to the growth of a bryozoion on the shell, for when
magnified they show six-sided cells.  Meck, op. cit., p. 254, stated his
beliet that this marking i accidental.

Orthoceras conf. rushense McChesney, New Pal. Foss., p. 63, Orthoceras
rushense, C. A, White, Bull. 77, U. S. Geol. Surcey, p. 22, Pl ii,
Figs. 14-16.

This species was described originally from the Coal Measures of
Indiana and Illinois, and Dr. C. A. White found it in the Permian of
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Texuas.  Some imperfeet specimens that probably helong lLiere were
found in the Upper Coal Measures of Scott county, Ark., 1 N., 2% W,
sceetion 4, southeast quarter of southeast quarter.

1

Orthoceras sp.

A long slender form with very close ehamber walls could not he
identified with any speeies known from the Carboniferous, but the
specimens found were not pertect enough for specific description.

Locality.—This species was found in the Lower Coal Measures of
Conway county, 8 N., 17 W, scction 33, northeast quarter of northeast
quarter, at Cook’s quarry, near Hattieville.

Suborder Amomonoidea.

The Cephalopoda alone, of all animals, preserve in the individual a
complete record of their larval and embryonie history, the protoconch
and early chambers heing enveloped and protected by the later stages
of the shell.  And by breaking off the outer chambers the naturalist
can in effeet cause the shell to repeat its life history in inverse order, for
each stage ot growth represents some extinet ancestral genus.  These
genera appeared on the scene in the exact order of their minute imita-
tions in the larval history of their descendants, and by a study ot adult
forms in the order of their appearance the naturalist finds the key to the
stages of growth of later forms, and is thus enabled to arrange species
and genera in genetice series. Studied in this way, paleontology becomes
a biologic science,

It has long been known that the goniatites were the ancestors of the
ammonites, and the researches of Branco, Hyatt and Karpinsky have
traced out these lines of descent in many cases, by studying the succes-
sive genera of adult shells in comparison with stages of growth in the
individual.  Each ammonite is known to begin its life as a goniatite,
and only by gradually increasing complication to reach the ammonitic
stage. This advance took place in some stocks much earlier than in
others, since some show ammonitic characteristics even in the Carbon-
iferous, while others persist in their goniatitic characteristics even in the
Trias. In the great majority of cases, however, the transition was made
near the end of Paleozoic time, that is, somewhere during the Carbon-
iferous or Permian.

Classification of Goniatites.—The goniatites have been divided into
two great stocks or families, Gowiatitide and Prolecanitide, hoth ot which
persist from the Devonian to the Permian.  This classification, while
the hest at present possible, is by no means satisfactory, for it is certain
that some of the forms ascribed to the Prolecanitidee descended from
genera classified as Gowdatitidew.

The Goniatitide: of the Carboniferous consist of the genera Branco
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ceras, Glyplioeeras, Gustrioceras, Puralegoceras, Nowdsmoceras, Pericy-
clus, Dimorphoceras, with numerous subgenera. They comprise many
rough-shelled species, and on this account they are thought by Stein-
mann® to have given rise to the trachyostracan Ceratitide and Tropi-
tidee of the Trias. In this opinion also concurs Dr. K. A. von Zittel,t
as far as the Zropitide are concerned, for these, he thinks, have been
developed out of Gastrioceras and Pericyclus.

The Prolecanitide of the Carboniferous comprise the genera Prole-
canites, Pronorites. Aguthiceras; all of whiclh live on into the Permian
and branch out (luring that period into a number of genera and sub-
genera. Some of these genera live on into the Trias, and brancli out
during that period into numerous families, whose Jurassic and Creta-
ceous descendants made up the bulk of the cephalopod faunas.

Besides the Gowiatitidew and the Prolecanitide of the Carboniferons,
the Ammonoidea are represented already in the Coal Measures of
Ameriea by the tamilies Areestide, in Popanoceras parkerif 1leilprin, of
the Strawn division, Lower Coal Measures of Texas.

In the European Coal Measures the Tropitide are represented by
Thalassoceras looney! Phillips. T'halussoceras was described by Gem-
mellaro§ to include certain species of the Carboniferous and Permian,
and referred to the 7ropitide ; this genus, along with Puraceltites Gem-
mellaro, Gasteioceras, and some Permian forms referred to Glyphioce-
ras, are said by Mojsisovics| to be the Paleozoic representatives of the
Tropitide.

Family Gonpiatitide von Buch (Zittel).
Subfamily Glyphioceratide Hyatt.

This group includes ua series of forms that range from the Upper De-
vonian into the Permian. The older members have the siphonal lobe
undivided, thus showing their relationship to the older Z’rolecanitide.
The form may be compressed and discoidal as in Braweoceras of the De-
vonian and Carboniferous ; or broadly rounded and involute, with
semilunular cross-section, as in most species of Glyplioceras ; or evo-
lute, with wide umbilicus, trapezoidal cross-section, and umbilical ribs,
as in most species of Gustrioceras. The sutures are simple, consisting
of a siphonal lobe, which may or may not be divided by a secondary
siphonal saddle, and one or two pairs of lateral lobes, which are some-
what pointed, also nsually a pair of short lobes on the nmbilieal shoul-
ders. The internal lobes consist of a long and rather pointed antisi-

* Elemente der Palxzonlologie, 1890, p. 393.

T Grundziige der Palzontologie, 1895, p. 405.

1 The writer, in Journ. Geol., Vol. ii, No. 2, p. 194, following Karpinsky in Ammoncen d.
Artinsk-Stufe, p. 92, referred the Popanoceras parkeri beds to the Ariinsk stage, but Prof.
W. F. Cummins, of the Geological Survey of Texas, has pointed out to the writer the
true horizou of this species,

2 Qiornale Sci. Nat. Econom., Vol. xix, 1888, p. 67.

| Das Gebirge um Hallstadt, Bd. ii, p.10
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phonal lobe, and a pair of pointed lateral lobes. The saddles, both
external and internal are usnally rounded, although even they may he-
come angular, as in old specimens of Glyphiveeras spharicum Martin.
The surface in most of the older members of the group is ornamented only
with strize, but in many, especially the later members, umbilical ribs are
developed, which in Pericyelus cross the abdomen. Periodie constrie-
tions, or variees, representing temporary cessations of growth, are
found on most of the genera.

Hyatt * says that the Glyplioceratilie are derived direetly from the
group Mugnoselluride, as represented by Purodiceras of the Devonian,
And, in fact, the development of Glyphoceras diadema Goldfuss, as
worked out by Branco,t shows at 2,25 millimetres diameter a decided
resemblance to the adult sutures of Torworeras. 'The younger larval
sutures of this form show derivation from a radicle like Aduareestes.
Pl. xix, Fig. 5, shows the development of Twruoceras (Larodiceras) re-
trorsum Buch, after Branco, in Pulwontographica, Vol. xxvii, Pl v, Fig.
7. We thus have probably the complete genealogy of the (lyphiocern-
tide in the larval stages of the 1wo genera, Glyphioceras and Torno-
ceras. Pl xix, Fig. 4, shows the development of Glyphioceres dindema
Goldfuss, after Branco, in Palwontograplica, Vol. xxvii, Pl. iv, Fig. 1,

Genns GASTRIOCERAS, Hyatt,

This genus was originally established by Hyatt (Proc. Doston Sve. Nut.
Hist., Vol. xxii, 1833, p. 327) to include evolute species with open nm-
bilicus, trapezoidal or semilunular cross-section, and usually ribs or tuber-
cles on the sides ; the species ineluded by Hyatt in this genus all have
prominent siphonal saddles, first lateral saddle broadly rounded, second
lateral saddle broad but inclined to he pointed ; the siphonal lobes are
long, narrow and pointed, and the lateral lobes broad and pointed. In
all the species cited by Ifyatt (loe. cit.) as helonging to Gustrioceras
there is but a single pair of lateral lobes visible, that is, on the sides of
the shell ; and in the Second Awnnal Report Geol. Survey of Teras, 1891,
p. 335, Hyatt limits Gastriveeras to forms with a single pair of lateral
lobes and with the second pair on the umbilical shoulders. Hyatt (loc.
cit.) refers (7. russicnse Zwetajew to his genus Puralegoceras, hecause
that species has the second pair of lateral lobes on the sides of the shell
and not on the umbilical shoulders. But Gustrioceras russicnse has just
the same number of lobes as all other known species of GGastriocerus,
namely nine in all, and lacks the lobe on the umbilical horder, which is
characteristic of Puralegoceras.  Another species, Gustrioceras baylor-
ense White (Bull. 77, . 8. Geol. Surcey, p. 19, PL ii, Figs. 1-3), also
has two pairs of lateral lobes. White's figures and description do not
show whether the mmbilical lohe is present or not ; if it is, /. baylorense
rightfully belongs with Peralegoeeras, but it most probably belongs in

* Proc. Boston Soc. Nat, Iist., Vol. xxii, 1883, p. 322.
1 Palzontographica, Vol. xxvii, PL iv, Fig. 1.
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the same group as G russiense. Dr. K. von Zittel, in (Frudziige der Pul-
wountologie, 1895, p. 399, confines Fastrioceras to forms with a single pair
of lateral lobes. But the relations of Gasteioceras, Glyphioceras and
Luralegoceras have heen best worked ont by Karpinsky,® who shows
that there is no marked distinction between Glyplioceras and Gastrio-
eeras ; that both have the same number of lobes and saddles—nine of
cach ; that the second pair of lateral lohes may be on the umbilical
shoulders or on the sides of the shell, thus differing from Puralegociras,
in which the third pair of lateral lobes is on the nmbilical shoulders.
Guastrioceras usually has a trapezoidal cross-section and wubilical ribs;
but some species lack the ribs, as (/. globulosum M. and W., while some
species of Glyphioecras have umbiiical ribs and, in their yonth, also the
elliptical cross-section, as Glyphioceras diadema Goldfuss., But the two
extremes are widely separated from each other, as Gastrioceras jossw
Verneul and Glyphioceras spleericum Martin.

This genus has been looked upon by Steinmannt as the ancestor of the
trachyostracan families of the Trias, the Ceratitide and the Zropitide.
Dr. K. von Zittel § agrees with this opinion as to the origin of the Zrop-
itide, but thinks the Ceratitide developed out of the Prolecanitiden.

(fastrioceras brawueri sp. nov. J. P. Smith, Pl. xxiii, Figs. 1-6.

The adult shell is discoidal, with low, narrow whorls of semilunular
cross-section ; the adult whorl is very evolute, embracing not more than
a third of the preceding one, and the increase in hieight and breadth is
extremely slow. The yvonng whorls are proportionally broader and
more involute, so that the umbilicus of the younger part of the shell is
-deeper, but widens rapidly with age, as the involution decreases,
G. brauner? is the most evolute species of Gastrioceras known in the
Carboniferons, and approaches the narrow evolute Permian type,
described by Gemmelarog from Sicily ; but the Sicilian form still retains
the strong constrictions, and has also acquired the spiral strie that are
characteristic of Permian Gastrioceras.

Dimensious. M.
Diameter. ...... 0000000 0000000 6 0000000000a0a000 OID
Height of last whorl............. 506060000000000000000 LD
Width of umbilicus........... 05880000 on ceeeeieaea.. 19.0
Breadth ........ 06080000 dIOEO0BOBOHT g 15.0

Height of last whorl from top of preceding .......... 8.0

The specimen shows nine whorls at the diameter of 39.5 mm.
Sutures.—The sutures consist of three external lobes and as many

* Mém. Acad. Impér. Sei., St. Petersburg, vii Ser., Tome xxxvii, No. 2, ““ Ammoneen d.
Artinsk-Stufe,” pp. 45-1%.

+ Elemente d. Palzontologie, 1890, p. 393,

1 Grundziige d. Palzontologie, 1895, p. 405.

§ Giorn. Sei. Nat. cd. Econ., Vol. xx, 1890, p. 31, Pl. D, Figs. 21-26, Gastrioceras waageni
Gemm.

PROC. AMER, PIILOS, SOC, XXXV, 152, 26, PRINTED DEC. 9, 1890,
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saddles. The siphonal lobes are long, narrow, and pointed; the first
Lateral broadly pointed. and on the numbilical shioulder is another shallow
lohe, broad and pointed.  The siphonal saddle is narrow, with the nsual
indentation at the end ; the first lateral saddle is broadly rounded and
deep, the second lateral saddle shallow and inelined to he pointed. The
inner lobes are three in number, a long, narrow, pointed antisiphonal
lobe, and a pair of shorter, pointed lateral lobes; the four internal sad-
dles are ronnded.  The figures on PPl xxiii, Fig. 5, ¢ and 2, show the
sutnres to be characteristic of Gustrioreras ; but the second lateral lobe,
while on the umbilical shoulders, ix plainly visible from the outside.
Thus the species might be referred to the genus Paralegocerus of 1yatt ;
bhut it has only nine lobes and nine saddlex, while Puralegoceras has
cleven of each.  Fora discussion of this see p. 256 under deseription of
the genus Gostrioceras,

Surface Characters.—The ghell is preserved on only a small portion of
the specimen, It the cast shows the generic and specific characters
quite as well,  Obscure and somewhat doubtful constrictions were
observed, bhut the preservation is snch that their interval conld not he
a~certained.  The umbilical shonlders ave marked with rather weak
nodes or ribs, which on the outer whorls reacli up nearly to the
abdominal shoulders; on the young shell they are relatively much
stronger.

Affinitics.—Gastrioceras branneri belongs to the group ol (7. listeri
Martin, . jusse Vernenl, and /0 marinwem, all characterized by trape-
zoidal cross-scction, wmbilical ribs, pointed lohes and rounded saddles,
and evolute whorls, From the above-mentioned species (70 branneri
difl'ers in the narrowness of its whorls, and wide, shallow umbilicns ; it
ceems to depart (nrther from the Glyphivecras stock than any other
Carboniferous species of the genus Gastrioreras. !

Ovcrrreice.—(tastriorerus branweri was found along with Pronorites
cyrlolobns Phillips, var arkansiensiz J. P. Smith, in Arkansas, on Pilot
mountain, Carroll county, three and a halt miles southwest of Yalley
Springs, in 17 N., 19 W, section 18, northeast corner, in the Lower Coal
Measures, so-called ¢ Millstone-Grit 77 (A10 of Prof. 1. 8. Williams®
seetion).  About fifty-tive feet below this horizon lie coarse, reddish
brown, fossiliferous limestone supposed to e the Chester beds of the
Lower Carboniferous.

The type, for the nse of which the writer is indebted to Prof. 1. 5.
Williams, is the property of the U. 8. Geological Survey (National
Musemn), catalogue number Sta. 1275.

Gastrioreras globulognu Meek and Worthen. Pl xviii, Figs. 1-6. Gonia-
tites globnlosus Meck and Worthen, Proc. Aead. Nat. Sed. Phila., 1860,
p. 45 Gowdatites globulosus Meek, (Geol. Surr. TWlinois, i, p. 390, I°1.
xxx, Fieo 2. Gastriveeras globulosnue M. and W., sp, A, llyatt,
Droe. Boxton Soe. Nat. List., 1853, p. 527,

Thi~ species resembles Goadatites ((Gastyiocoras) baylorcusis White, of
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the Texas Permian, but the lobes of the latter are alone suflicient to sep-
arate the species, exceeding hy one the number on the sides of . globu-
loswm. 'The Texas species also has thie umbilicus much wider and more
open, and is not so globose.

The angle of the wmbilicus is 45, which remains constant notwith-
standing the tact that the shell grows more involute with age, being in
its youth a comparatively open coil.  In youth the whorls are flattened,
but with age they become more rounded, until the shell reaches almost
the forw of Glyphioceras sphericun Martin. As many as six whorls are
known.

The deeply marked constrictions, that are so common in the family of
the (Hlyphioceratide, are seen on the casts, about four to a whorl.

Sutures.—The sutures show nine lobes and nine saddles ; the siphonal
lobes are narrow and pointed, the first lateral lobe is broad, but pointed,
and on the umhilical shoulder is a small, pointed *“suspensive ”” lobe,
There are three pointed, internal (concealed by the involution) lobes,
of which the antisiphonal (dorsal) is the longer.

The siphonal saddle is rather deeply notched, long and narrow ; the
two lateral saddles are broad and rounded. The two internal saddles
are rather pointed and long, as is the case with most species of this
genus, The internal lobes and saddles have never been seen hefore in
this species.

The septa ave exactly like those figured by Meek and Worthen, so
that no further description of them is necessary ; they are typical of the
genus (Fastrioceras, as characterized by Iyatt, although, as Karpinsky®
remarks, the sutures alone are not suflicient to separate the genera 7ly-
plivecras, and Gastriveeras, since a comparison of the sutures of Gastri-
oceras jossw Nerneul and Glyphioceras diadema Verneul (not Goldfuss)
shows the almost perfect similarity of the two,

The swrface of the shell was unknown to Meek and Worthen, but
some of the Arkansas specimens have the shell partially preserved. It
is warked with fine, sharp, doubly arcuate, sickle-shaped striz or ribs,
with the sinus on the ventral portion pointing backwards. This surface
ornamentation resembles that of Glyphioceras obtusum Phillips, Geol. of
Yorkshire, ii, p. 235, Pl. xix, Figs. 10-13, but the form is much more
globose, and the lobes unlike those ot Phillips’ species.

Dimensions.—One of the fragments shows a diameter of over two
inches; on this only the body whorl was seen, it being at least one coil
in length,

Diwensions of the Largest Figured Specimen.

MM,
Diameter.... B0 00 . 36
IBREAIN 66 0060000000006 006000060060a080066056000065406060« 27
ETeiohtio il t amhon] S R e e 14

*+ Ueber die Ammoneen der Artinsk-Stufe,” Mém. .te. Imper. Sei. St. Petersburg, vi
Series, Tome xxxvii, No. 2, p. 46.
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MM
Height of last whorl from centre of umbilicus ...... o0 18)
Height of last whorl from top of the innerone......... 8
Width ot nmbilicns .......... 500888 0000000008000860 0 )

These measurements show the adult shell to be very globose.

DPosition wid Locality.—Several specimens of this very interesting spe-
¢ies were fonnd in the Upper Carboniterons of Scott county, Arkansas, 1
N., 28 W, section 4, southeast gquarter of southeast quarter, in beds sup-
posed to helong to the Barren Coal Measures; but from this and asso-
ciated fossils seem more likely to belong to the Upper Coal Measures.
This species is also found in the Cisco division of the Texas Upper Coal
Measures.

Gastrioceros excelsum Mecek, Pl xvii, g, 1. Gondatites globulosus var.
eveelsns Meek, Bull. UL 8. Geol. and (feog. Surcey Terr., No. G,
second series, p. M3, Gonriatites globulosus Meek and Worthen
(pars), Geol. Sure. Illinois, Yol ii, p. 390, Fig. 38.

This species was originally deseribed from the Upper Coal Measures
of eastern Kansas, from Osage, associated with Spirifer cameratus
Morton, and lthyris subtilite Hall, and other species characteristic of
that horizon.

It resembles closely in everything but size Gastrioceras globulosuin
Meek and Worthen of the Upper Coal Measures of Illinois, and we
know too few specimens of the latter speeies to say that it did not grow
to the immense size of’ the Kansas species.

In the Lower Coal Measures of Pope county, Arkansas, 10 N., 20 W,
section 8, sontheast quarter of northwest quarter, was found a large sep-
tate fragment of a specimen that must have been five or six inches in
diameter, since the hody chamber is at least one coil in length on all
nearly related species. The ventral (external) portion of the shell is
higher and not so rounded asin 6. globulosuue, hut as has already been
noticed on that species the coil becomes with age rounder and more ele-
vated, and this may be only an advanced stage of growth not seen on
any of the smaller specimens. The lobes are almost exactly like those
of the small Gastrioceras globulosum ot Meek and Wortlien,

Gastrioceras maricioane Vernenl, P1 xvi, Figs. 1-5. Gonlatites maricnus
Verncul, Geol. of Russia, ii, p. 369, Pl xxvii, Fig. 2. Goniatites
jossw Vernenl (pars), Eichwald, Leth. Ross., i, p. 1324, Goniatites
listeri Martin (pars), var, marie, Gurow, Abkandl. d naturf. Gesell.
Chareow, 1873, p. 87. Gastrioceras maricanwm Verneul ; Karpinsky,
Ammoneen der cArtinsk-Stufe, p. 49.

This is easily distinguished from all other American species by its low,
broad whorl. wide and deep umbilicus, and the strong ribs on the nmbil-
ical shoulders. These together with its sntures make it a most typical
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representative of the genus Gestrioceras. But there are species ot Gas-
trioceras that are globose and not flattened, and without the umbilical
ribs or nodes ; also certain species have their sutnres very angular. On
the other hand certain species of Glyphioceras have weak umbilical
nodes and rounded sutures.

This species is <o closely related to Gastrioceras lister: Martin, sp.,
Petrif. Derd., Pl. xxxv, Fig. 3, that they have been united by Gurow.
Others still are inclined to unite it with Glyphioceras diadema Goldfuss,
while many would join it with Gastrioceras josse Verneul,

From (7. josse it differs in the almost total absence of spiral ribs or
strize, and in the wider and more angular umbilicus, but they are so
similar that @. marianun may be considered the ancestor of . josse.

The best mark of separation from (. listeri is the greater number of
coils which . marionuwin has, as many as seven being known on a
specimen cf less than one inch in diameter.

6. kingii Hall and Whitfield, U. S. Eapl. Fortieth Parallel, iv, p. 279,
Pl vi, Fig. 9-14, is a closely related form, but differs in having the
nmbilical slope a little more gentle, the angle with the axis of the shell
being 4045, while that of . wmarianum is abont 37°. . kingii has
fewer whorls to the same diameter.  G. marianum also has the external
saddle not so deeply divided, and the two siphonal lobes are wider and
hecome somewhat broadened at the ends. The ribs on the sides of
(. marianwmn are much stronger. Weak spiral strie are seen on the
inner whorls.

The transverse lines of growth form incipient undulations on the
ventral portion of the shell. Strong constrictions occur both on the
cast and on the shell, on the hody chamber, as well as on the rest of
the chambers, becoming weaker with age ; their number is about three
to a whorl, and they curve forward, with a gentle sinus pointing back-
ward.

The ribs are strong on the sides, forming sharp nodes or tubercles,
and are continued across the ventral portion by fine undulations.
Towards the centre or umbilicus the ribs weaken very suddenly. The
sutures are like those figured by Vernenl, but show also the small
“suspensive’’ lobe on the umbitical border, as deseribed and figured
by Karpinsky.

The hody chamber is at least one coil in length.

Dimensions.—Some fragments indicate a size of not less than two and
a half inches in diameter. The most perfect specimen has the follow-
ing dimensions :

MM,
Height of Jast whorl.................... 5006000000000 - 9
Diameter. ......oovviiieo.. .y - R {1
Width of umbilicus. ......... 50 0 N 608 06000 e e 14

The breadth of the laust whorl is about two-thirds of the diameter of
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the shell.  Angle of numbiliens with the axis of the shell about 372,
These measurenmients agree very well with those given by Karpinsky.

The smallest of the Arkansas speeimens gave the following dimen-
5 v -
sjons :

ML
IDEINEIET 6 000 c000000s000000a P 5
1leight of last whorl .... RS (D5
Width of umbilicus ......... . 6600000008 4.9
Breadth of last whorl ......... ........ . Coocog . 6.0

These measurements agree closely with the measnrements Karpinsky
gives of small specimens from the Urals.  The proportions would be

D M T . ettt eeertnorenroncsocsonsascssassososas 1.00
Ileight of last whorl cooe L Loiiieiieiieiiiirnecraeees 0220
Width of umbilicus...ooviie oot F I | 11
Breadthof last whorl ........0h coviiiiiiiinena.. 030

These proportions agree very well with those given by de Verneul,
Geol. Russic &’ Europe et des Mont. de U Oural, Vol. ii, p. 369.

Oceurrence.—This species was originally described by Verneul from
the Upper Carboniferous limestone of Schartymka in eastern Russia,
C2, and does not occur in the Artinsk or Lower Permian deposits,
althongh it has been confused by many aunthors with Guestrioceras
Jjossewe, which is characteristic of those strata.  Karpinsky, in his mono-
graph on the cbmmoncen der Artinsk-Stufe, pp. 50 and 51, describes the
differences that separate . marianum from (7. jossa and (7. listeri;
the most striking of these distinetions is that on (. wetriann the con-
strictions have a weak sinus pointing backward, while on the others it
is forward. _

We have therefore at least some evidence of an Upper Carboniferous
sea, stretching from the Ural mountains castward to the Mississippi
valley. This would help to explain the faet that our marine Carbonifer-
ous fanuna has more analogy to the Asiatic than to the western Enropean
fauna of the same age.

. marianie was found in the Upper Coal Measures in Scott county,
Ark., T N, 2% W section 4, southeast quarter of southeast quarter.
This, or a very closely related species, occurs also in the Cisco division
of the Upper Coal Measures of Texas.

Gustrioceras, <p. indet. Pl xx, Fig. 1.

In the voung stages this species resembles closely &. marianim Ver-
neul, but the nmbilicus is nartower. The vonng whorl has also a
trapezoidal cross-section, each succeeding whorl becoming more highly
arched, until all resemblance to the Ural species is lost in the adult
stage.

The coil, too, shows decidedly the phenomenon ealled by Mojsisovies
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tegression,” by which is meant a change in the direction of the spiral
accompanied by widening of the umbiliens, so that with age it tHares
open. Even with the wide umbiliens of the adnlt stage, this species is
casily distinguished trom /. wariannm by its narrower and more highly
arched whorls.

The sides of the whorl are ornamented with strong tnbereles, which
on the young stages are like those of 6. wariawum, hut on the adnlt
form ribs reach halfway from the umbilical shoulders to the ventral por-
tion of the shell.

Constrictions are scen on the cast, abont three or fonr to a revolntion.
The surface ot the shell is not known. The satures are like those of
(v, wmaricnn, it the siphonal or external lobes are somewhat broader,
and the lateral lobes are longer, narrower and more pointed.

The lateral saddle is broad, rounded and considerably shorter than
the lateral lobes.  There is also a small auxiliary or “‘suspensive ”’ lobe
on the umbilical shonlders. like that of . wwricunm. The sntures
resemble still more closely those ot (lyplioceras divdema Goldfuss as
fignred and described by DeKoninek in Desceription des Animany Fos-
siles Terp. Curbonif. Belgique, p. 574, Pl 1, Fig. 1, . But the Belgian
species is considerably more involnte, has a lower whorl, and propor-
tionally narrower umbiliens.  \Also the nmbilical ribs are much weaker
than on tlie Arkansas species.

Vernenl, in (7éol. Russie {’ Europe et des Mont. Oural, Vol. ii, p. 367,
has deseribed a goniatite as 7. diadema, bhut this form is less like the
Arvkansas species than the Belgian torm. In addition to this, there is
no likeliliood that all the torms referred to (. diadema are really one
species It is quite possible that the Arkansas species may be identical
with one of the many varicties asenbed to (7. diademwu, but at present it
is tmposzible to prove this.

Occurrence—several badly broken casts and moulds were found in
the Upper Coal Measures of Scott county, Arkansas, 1 N., 28 W, sce-
tion 4, sontheast quarter of sontheast quarter, associated with Gastrio-
ceras marianne Nernenl, G0 globulosune Meek and Worthen, Pro-

norites sp., ete,

Genus ParavecocEras, Hyatt.  Puralegoceras zowense Meek and
Worthen, Pl. xix, Figs. 1-3. Goniatites ivirensis Meck and Worthen ;
Geol. Surc. of Nlinois, Vol. ii, p. 392, Pl. xxx, Fig. 3. Puralegs-
ceras iowense M. and W, Hyatt, Proc. Boston Soe. Nut. ITist., Vol.
xxil, IS8R5, po 320, Paralegoceras iowcense M, and W., Ilyatt,
Geol. Swvvey of Tevas, Fourtlh Awn. Report, 1803, p. 474, Figs. 52—
35.  (lowiatites missouricnsis Miller and Faber, Jowrn. Cinciu. Soc.
Nut. Ilist., Vol xiv, p. 164, PL. vi, Fig. 1.

The genus LParalegoceras is extremely rare, being known lierctofore
only from tlie Coal Measures of Towa, the Upper Carboniferous and
Artinsk beds of Rnssia, and the Bend Formation of Texas, and in the
TUpper Coal Measnres near Kansas City, Missonri.
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The Arkansas specimen 15 a septate cast that when complete must
have been at least four inches in diameter. Tlie whorl is broader and
rounder than on the Iowa specimen, but this is to be expected on a
voung individual since the evolution of most of tliese forms takes place
after this manner. The whorls are quite involute and the umbiliens is
narrow on the young shell, becoming wider as the shell grows older.
The surface of the cast is smooth, no constrictions or other ornamenti-
tions appearing on the older shell. But on the younger shell the um-
bilical shoulders show faint ribs, that shade ofl’ into fine undulations on
the sides.  ITyatt has shown the same thing in Geol. Survey Texas, Sec-
ond Aun. Report, p. 355. But in Texas specimen the ribs persist to a
much Jater stage than on that from Arkansas.

Dimensions.—Althongh the specimen was not well preserved, the
measurements of the entire form could be taken.  They were as follows :

M.
Diameter coocoeioenea... BP0 0000006000000000000006" VIB
Height of last whorl from nmbilicus .cooveiveiiianns. 235
ITeight of last whorl from top of inner whorl ........ 17.0
Width of wmbilicns cooviiiiiiiianin .. 600ca00a0a oKD

An inner coil taken out of the same specimen gave the following
measurements :

M.
IDIEREIEP cocooo000c000000000a00s MRREARY. 6660060060000 FokD
Height of last whorl from umbilicus ......... 6600aa00 UL
Ieight of last whorl from top of inner whorl co..ooo. 705
WAKEh @it TmIETS oo ooccoco00e0800ae00008000a0000 0 6.0

These show the inner eoils to be much lower, less highly arclied, and
less cmibracing than the outer ones.

Supface Markings.—On the inner whotls a trace of the shell is pre-
served, and is like that figured by IIyatt. The undulating strize are like
those common on the Glyphioceratide.

Sutures.—The sutures are like those figured by Meck and Worthen,
but the siphonal saddle is notched by a small siphonal lobe. The three
external lateral saddles are broadly rounded, while the lobes are sharply
pointed. The lobes are eleven in number, three on each side, one on
each umbilical shoulder (suspensive lobe) and three internal, that is,
covered by the involution. The interior lateral lobes and the antisiph-
onal lobe (dorsal) are very sharp and long. These have not been seen
before on this species.  The sutures approach very closely to those of
(Fustrioceras russiense Zowetajew, but Puralegoceras iowense has one more
pitir of lobes than the Russian species and has also a suspensive lobe on
the umbilical shoulders. In the latter characteristic Puralegoceras
iowense resembles 2 tsehernyschewi Karpinsky (Ammoneen der Artinsk-
Sture, p. 62, PL i, Fig. 1).  Karpinsky (Ioc. cit.), has emended Hyatt’s
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aenus to emhbraee those forms with two lateral lobes and a ““suspen-
sive’’ lobe on the nmbilical shoulders. 1lyatt, in the Geological Survey
of Texas, Second Annual Report, 1891, p. 355, emended the genus Pural-
egoceras to include those forms with the second lateral lobe on the
umbilical shoulders, and he ineluded in it Gastrioceras russiense Zoweta-
jew. But the Russian species has the suspensive lobe on the side and
has only nine lobes in all, and thus ought to remain in the group char-
acterized as Gastrioceras.

In the Fourth Annnal Report of the Geological Survey of Teras, 1893,
p. 474, Hyatt has described under the name of Puralegoceras iowensc
Meek and Worthen, a goniatite from the Bend Formation of Texas.
But the lobes are not exactly like those of the Iowa Coal Measures spe-
cies, the third lateral saddle is on tlie umbilieal shoulders, and the
young shell is marked with ribs which form well-defined tnbercles, even
on the older shell. These differenees were explained by the snpposition
that the Texas specimen was the young of Puralegoceras iowense, and
might thus naturally show them. But since the Arkansas specimen is
a yvoung one and still shows all the characteristics of the adult, it
becomes very likely that the Texas speeimen helongs to another species.

There is also another reason why this is probable. The Bend Forma-
tion is called Coal Measures by the Geologieal Survey of Texas, but its
fauna seems to be identical with that of the Fayetteville shale of
Arkansas, whieh belongs to the Lower Carboniferous, and probably to
tlre Warsaw or St. Louis division. Species that are almost certainly
identical with Glyplioceras incisnm Hyatt and . canoninsi Hyatt have
been collected in the Fayetteville shale of Arkansas.  And since these
goniatites have unusually only a limited stratigraphie range, it is very
probable that the species from the Bend Formation is not identical with
that from the Coal Measures.

Occeurrence —A\ single speeimen of Puralegoceras ivwense was found in
Arkansas, in the Lower Coal Measures of Conway ecounty, 5 N., 16 W,
section 17, near ecentre of north half. The speeies was originally
described from the Coal Measures of Iowa and since then has not been
cited from any other locality up to the present oceurrence, unless the
Texas speeies of Hyatt should be the same. There ean, however, be
very little doubt that Goniatites missonricnsis Miller and Faber (Journ.
Cinednnati Soe. Nat. Hist., Vol. xiv, p. 164, Pl. vi, Fig. 1), from the
Upper Coal Measures of Missouri, near Kansas City, is identical with
Luralegoeeras iowense Meek and Worthen.

Family Prolecanitide Hyatt.

The Prolecanitide, as originally deseribed by Hyatt,* inclnded cer-
tain elements that do not belong to this stock ; but, as revised by Kar-
pinsky,t it forms the most perfect genctic series known, radiating from

* Proc. Boston Soc. Nat. Hist., Vol. xxii, p. 331.
+ Ammoneen der Artinsk-Stufe, pp. 11-145.

PROC. AMER. PHILOS, SOC. XXXV, 152, 2 H. PRINTED DEC. 9, 1806.
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the common radicle, Thergiceras, in several parallel series or subtamilies,
including the Medlicottinew, the Noritinw, and the Lecandtine of the
Permian and Trias, the Piuaeoceratide of the Trias, and the Awarlthei-
de of the Triad, Jura and Cretaceous. ’

Dr. K. von Zittel* says that this family probably also gave rise to the
Ceratitide of the Permian and Trias.

(enus ProxonriTes, Mojsisovies.

In the adult stage Pronorites is diseoidal, has high, nawrrow whorl,
with nearly parallel sides, is very involute, and has narrow umbilicus.

The siphonal lobe is three-pointed, the first lateral lobe divided mto
two or three parts by secondary sinuses.  In addition to these there are
several auxiliary lateral Jobes, three to six, all slightly pointed, while
all the saddles are rounded. No constrictions or other surface ornamen-
tations are known, except that on the adult hody-chamber faint ribs
have heen observed.

The first septum of Proaorites is latisellate, and the broad sinus s coon
divided by a siphonal lobe into two lateral sinuses (Pl xxiii, Fig 7).
This is the end of the embryonic stage, in whicl the shell is seen to
belong to an ammonoid cephalopod, but the family is not yet indicated.

In the next stage the lateral sinuses are subdivided by hroad, rounded
lohes ; the sutures then resemble those ot Goniatites (Theryiceras) tetra-
gounx Roemer of the Upper Devonian, and the shell is in the beginning
of the larval or nepionic stage (P1. xxiv, Fig. 9«) ; a little furtheron the
sutures are like those of a Prolecanites (P. scrprutinus Phillips), and
the larval stage is approaching its end.

In the following or neanic stage the siphonal lohe bhecomes three-
pointed, and the shell corresponds to Paraprolecanites Karpinsky.+ and
it~ family affinities are heyond doubt (P1. xxiv, Fig. 97).

With the adult or ephebie stage the first lateral Johe becomes divided
into two or three parts (Pl xxiv, Fig. 9¢—f). With this stage the genus
Pronorites stops.  But Gemmellarof has described from the Permian of
Sicily a further development of this form in the genus Purapronorites,
in which the double lateral lobe and some of the simple ones become
serrated.

Another line of development of Proxorites has been deseribed by
Gemmellaro (op. eit.) as Sicoutes, in which all the lateral lobes
become double like the first one. The next higher stages are given by
Medlicottio Waagen, in which the siphonal saddles hecome indented and
ammonitic,  Karpinskyg shows that Medlicottia in its development
woes through the Lhergiceras, Prolecanitex, Paraprolecanites, Proworites,
Sceanites and Lromedlicottiv stages,

% Grundzige der Palzontologie, 1595, p. 400.

+ dumoneen der Artinsk-Stufe, p. 7.

t Fanne Cale. Fusulina . Valle d. fiwm Sosio, 1887, p. 60.
2 Anunoneen der Artinsk-stufe, p, 41,
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Thus the finding of Pronorites in Arkansas is of great importance,
since it is the ancestor of a form Medlicottio, which though nnknown
in Arkansas, las been found at no great distance away in the Texas Per-
mian.* Pronorites, on the other hand, has not yet been found in Texas.

These occurrenees help to prove the continuity of lite from the Car-
boniferous into the Permian, and to show that the same eonditions
existed here as in the Artinsk region of the Ural mountains, where the
Carhoniferous beds contain the goniatites out of which niost of the Per-
mian ammonites were developed.

Lronorites cyclolobus Phillips, variety arkansiensiz J. P. Smith, Pl xxiv,
Figs. 14 Goniatites cyclolobus Phillips, Geol. Yorkshire, Vol. ii,
p. 237, PL xx, Figs. 4042, Gowdotites cyclolobus Phillips, Verneul,
(feol. Russia and the Upal Mountains, Vol. ii, p. 370, PL. xxvi, Fig. 4.
Goniutites cyclolobus Phillips, Roewer, Palwontographica, ix, p.
167, Pl. xxvii, Fig. 1. Goniatites cyelolobus Phillips, DeKoninck,
Fuanne eale. Carb. Delg., Vol. ii, p. 121, PL. 1, Figs. 5, 6. Pronorites
eyelolobus Phillips, (vaviety wralensis) Karpinsky, Meém. Acod. Lu-
pér. Sei. St. Petersbouryg, vii series, Tome 37, No. 2, p. 8, P1. i, Fig. 4.

Phillips’ original deseription of Goniatites eyelolobus is as follows:
“Diseoid, sides flat, back broad, inner whorls half’ concealed. septa
with four round lateral lobes, a small double dorsal lobe, and small
acute dorsal sinuses, the first lateral sinus double, the others stimple, all
round.”’

This deseription is too meagre to be of more than generic value, and
also the term ““dorsal ”’ is used where now *‘abdominal ’’ is in common
nse.

The shell is smooth, diseoidal, very involute. The sides are nearly
parallel and the breadth increases very slowly; the abdominal shonl-
ders are nearly square, and the abdomen flat. The whorls ave deeply
embracing and increase rapidly in height. ‘The umbilieal shoulders are
suare, the nmbilicus narrow and deep, and increases slowly in diame-
ter.

Dimensions.—The specimen, which was septate throughout, gave the
following dimensions :

MM
Diameter..... ©60000000000000000000000060000000 4 34.0
ITeight cf last whorl from nmbilical shoulders . 17.5
Breadth ........ 50000000000C ©000000000000000 80 cooo 10.0
Width of umbilicus ..... 500000050005000000000600000a o)

This gives the proportions: 1: 0.5: 0.29: 0.20 : which agree almost
exactly with Karpinsky’s ficures, 1:0.5: 0.30: 0.20. On the Arkansas
specimen the involution is shown by the height of the last whor] from
the top of the next inner one, 12.5 mm. as compared with the total

*(', A. White, Bull. 77 U. 5. Geol. Nurvey, p. 21.
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height of the whorl which is 17.5 mm.  No measurements of this rela-
tion were shown on the Russian specimen.

This description applies only to the adult shell, the relative measure-
ments of the nepionic and neanic shells being very different. The
Arkansas specimen showed only the last whorl, but the young stages
have been worked ont by Karpinsky,* from whose work the following
deseription is translated : ““ Around the cylindrical embryonic chamber
(Pl. xxiii, Fig. 8) are coiled Yery evolute whorls, whose involution
increases gradually, but at tirst only in slight measure (P xxiv, Fig. 8).
S0, tor example, the fourth whorl embraces at the beginning only about
one-fourth of the preceding ; thus the height of the evolute portion of
thix fourth whorl is six or seven times as great as that of its own invo-
lute portion.

With later stages of growth the involution increases so that the
whorls become finally completely embracing, and probably conceal a
portion of the umbilicus. Because of this mode of growth the umbili-
cus appears at first broad, and increasing rapidly, then only gradually,
and finally not at all, while the whorl continues to grow in height with
great rapidity.  Thus, at a diameter of the whorl of four or five milli-
meters, the umbilicus is abont one-half of the total diameter, and at
thirty mm. only about one-fifth. The first and second whorls have a
broad elliptical cross-seetion (P1, xxiv, Fig. 8), while that of the succeed-
ine whorls becomes higher, with the long elliptical axis vertical (P). xxiv,
Fig. 6), and then finally the flanks are hounded by almost parallel lines
and the siphonal sideis only slightly arched.”

Ontogeny. According to Karpinsky, the first or typembryonic stage is
latisellate, that is the suture consists of a broad abdominal saddle ; this
saddle is next divided by a broad siphonal lobe (Pl xxiii. Fig. 7).

The next stage corresponds fo the genus [hergiceras Karpinsky, of which
Gon. tetrogonus Roemer, of the Upper Devonian, is the type; in this
the whorls are broad, low and only slightly embracing, the umbilicns
wide and shallow. The sutures consist of a long rather narrow sipho-
nal lobe, and two broadly rounded lateral lobes. This is the nepionie
orlarval stage (Pl xxiv, Fig. 9¢). In the continuation of this stage the
whorls beeome higher, and the lobes more complicated, corresponding
to the genus Irolecanites, of which Gow. henslowi Phillips and Gon.
serpentinns Phillips are types.

In the next stage the shape of shell does change materially, but the
siphonal lobe becomes three-pointed (Pl xxiv, Fig. 94); this is the
neanic or youthful stage, and corresponds to the genus Paraprolecanites
Karpinsky, of which the type is Gon. wmizolobus Sandberger (not Phil-
lips) (Verstein, Rhein. Schichten-System in Nassan, p. 67, Pl iii, Fig.
137; PL ix, Fig. 6).

The further development eonsists in the division of the first Jateral

* Ammoncen der Artinsk-Stufe, p. S.
1 Op. eil., p. 4 et seq.



1896.] 269

[Smith.

lobe by a secondary saddle ; the shell is then in the ephebic or adult
stage, and in Pronorites gets no highev in its development.

The sutures are then constant in shape, and consist of a three-pointed
siphonal lobe, a first Jateral lobe deeply divided by a sccondary saddle
and five secondary lateral lobes outside the umbilical border, and one
on the umbilical shoulder.  All the Tobes are pointed, and the saddles
rounded. The inner lohes, covered by the involution, are unknown.

The sutures, as ficured on Pl. xxiv, Fig. 4, show some diflerences from
those figured by Phillips, P1. xxiii, Fig. 9, and by Karpinsky,* Pl xxiv,
Fig. 9. On the Arkansas specimen the three-pointed siplional lobe is
longer than on the type of Phillips, or the variety I eyclolobus, variety
nralensis Karpinsky, the secondary sinus on the first lateral lobe is deeper,
and the second lateral lobe is proportionally longer. In thisthe Arkan-
sas specimen does not depart further from the type than the variety
nralensis.  But if this difference should be thought to be of suflicient
importanece to charaeterize a new variety, the name 2. cyclolobus Phil-
lips, variety arkansiensis is proposed,

Surfuce Markings.—The shell is smooth and devoid of constrictions
or other ornamentation, but on the body chamber of the adult, Kar-
pinskyt observed weak ribs, thatare stronger on the abdonien and grow
weaker towards the umbilicus.

Affinities.—This species is certainly a varviety of Pronorites cyclolobus
Phillips ( Geol. Yorkshire, Vol. ii, p. 237, Pl. xx, Figs. 40—42), but is more
involute at the corresponding diameter, and has a narrower wmbilicns
and a greater number of lateral lobes. Specimens described by De
Konincki from Belginm, and by Roemer§ from the Hartz mountains in
Germany, agree perfectly with the type of Pronorites cyelolobus ; the
English, Belgian and German beds, in which the species was found, are
all older than the Lower Coal Measure horizon in Arkansas in which it
was found, and considerably older than the Upper Carboniferous lime-
stone, in which it was found in the Ural mountains From this Kar-
pinsky | thinks the variety wralensis represents a mutation from the type
of the species.

The form from the Pyrenees described by Barrois¥ as Pronorites
cyelolobus Phillips has been shown by Karpinsky*# to be a new species,
P. barroisi Karpinsky. This form is more evolute than even the type
of P. eyclolobus, and its lobes and saddles are broader and also less
numerous,

Oceurrence.—Pronorites cyclolobns Phillips, variety arkansiensis J. 1.
Smith, was found with Gustrioceras branneri, sp., nov. .J. P. Smith, in

* Ammoneen der Arlinsk-Stufe, P 1, Fig. 4 1.

t Op. cit.,, p. 9, PL. I, Fig. 4 ¢ and d.

1 Faune du Cale. Curbon Belgique, Vol. ii, p. 121, PL 1, Figs. 5 and 6.

% Palzontographica, Vol. ix, p. 167, PL. xxvii, Fig. 1.

| Ammoncen d. Artinsk-Stufe, p. 10.

€ Recherehes s, L terr. ane, d' Asturies et de la Galice, 1582, p. 295, Pl xiv, Fig. 2.
** Loc, cit.
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Arkansas, on Pilot mountain, Carroll county, three and a half miles
sonthwest of Valley Springs, in 17 N., 1 W, section 18, northeast
corner, in the Lower Coal Measures, so-called ¢ Millstone Grit.””  The
heds are ealled A 10 in Prof H. 8. Williams’ scection ; below them lie
fitty-five feet of micaceous sandstones and shales (A 9 of the section),
and below that coarse. reddish-brown fossiliferons limestone, supposed
to represent the Chester horizon of the Lower Carboniferous.

The type figured on Pl xxiv, Figs, 1-4, is the property of the United
States Geologicad Survey (National Museum), eatalogue number Sta.
1275, The writer is indebted to Prof. I1. 8. Williams tor the use of the
type.

Other Localities.—DPronorites eyelolobus has been found in England in
the upper part of the Mountain limestone ; in Belgium in the limestone
of Visé; in the Kohlenkalk of the lartz, in Germany, and the variety
wralensis has been found in Russia in the Upper Carboniterous lime-
stone of the Ural mountains in C 2 of the section.

LProwopites, sp. indet., Pl. xx, Fig. 2.

In the Upper Coal Measures beds of Scott county, Arkansas, 1 N, 281\,
section 4, southeast gquarter of southeast quarter, was found asingle {rag-
ment that seems to belong to this genus, It is septate, and must have
belonged to an individual about two and a halt inches in diameter. The
sides are smooth and little embracing and almost parallel; the coil is
thin and discoidal, and the ventral or external portion seems to he only
slightly archied.  From the vwbilicus towards the ventral portion are
seen five lateral lobes that are long and pointed, the saddles being some-
what rounded, The siphonal lobe and part of the first lateral lobe are
not =cen, that part of the shell being worn so that they cannot be made
out, but enough of the first lateral lobe is visible to show the secondary
saddle that divides it.  The septa are very close together, as seems to be
the case on all speeies of this genus.

The nearest known relative is Proworites ecyelolobus Phillips, var.
nralensis Karpinsky, Die Ammoncen der Avtinsk-Stufe, p. 8, P, Fig, 4.
The lobes figured on Pl i, Fig. 4, of Karpinsky's monograph are very
like those of the specimen from Scott county, and the general shape of
the coil, the height and the amount of the involution are about the same
on both.

Class Crustacen.
Order Trilobita.

Genus Pouevaresiy, Portlock  Phillipsia eliftonensis Shumard, Pl xxii,
Fig. 5. Phillipsia eliftoncnsis Shumard, Trens. St L. e, Sed., Vol.
i p. 226, Compare Phillipsia seitulu Meek and Worthen, F. B.
Meek, LS. Geol. Sure, Nebraska, p, 238, Pl vi, Fig, 4.

A single well-preserved pygidinm scems to belong to Shumard’s
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species.  Itis longer than wide, semi-elliptical.  The axisis very promi-
nent, has from thirteen to fonrteen segments, and the furrows on cach
side are deep.  The segments on the lateral lobes are sharply defined
and are e¢ight in number; Shumard mentions only seven on his speci-
mewn, but that slight difference is no obstacle 1o identity of species, since
the number varies with age. These lateral segments do not reach the
border, but terminate in a lateral furrow which surrounds the pygi-
dium. The speeies is closely related to 2 seitule Meek and Worthen,
but that species has only cleven axis segments and seven on the sides,
Mecek was of the opinion that the specimen described as [ seifula in
U. S Geol. Supe. Nebraska, p. 238, might very possibly belong to
L. eliftonensis, but Shumard had seen only a pygidinm and had no
means of characterizing the rest of the body.

Phillipsia anajor Shumard, figured by Meek in UL N Geol. Sure.
Nebraska, Pl iii, Fig. 2, ¢rows much larger than our speeimen, and has
twenty-two to twentyv-three segments on the axis and twelve to thir-
teen on the sides. These end abruptly at the lateral furrow, which is
much wider than that on 2. eliftoncusis.

Occurrence wnd Locality.—A single well-preserved pygidium  was
found in the Upper Coal Measures of Poteau mountain, Indian Terri-
tory, associated with a fauna similar to that of the Upper Coal Measares
or Permo-Carboniferons of Nebraska.

Phillipsia (Griffithides) seitula Meek and Worthen, Proe. AAe Sei. Philu.,
1865, p. 270, and Paleont. 111, Vol. v, p. 612, PI. xxxii, Fig. 3.

A pygidium from the Lower Coal Measures of White county, Arkan-
sas, 9 N., 4 W, section 6, and another from similar strata in 9 N., 5 W,
section 1, show the characteristics of this species, but are too impertect
to figure
Phillipsia, sp.

In the Lower Coal Measures of Johnson county, Arkansas, 11 N., 24
W., section 26, southeast quarter of southwest quarter, was found a
pyaidiunm of Phillipsia that could not be identified with certainty,
although it probably helongs to one of the known species.

Phillipsia (Qriffithides) ornata A.W.Vogdes, Pl xxii, Fig. 6. Grifithides
ornate Ao W. Vogdes, Proc. Cal. Acad. Sei., Ser. i, Vol.iv, p. 589,
““Notes on Paliwwozoic Crustacea, No. 4. On a New Trilobite from
Arkansas Lower Coal Measures,”” by A. W. Vogdes.

The following description is copied from an advance sheet kindly fur-
nished by Capt. Vogdes:

“The only specimen of this new species was discovered in Conway
county, Arkansas, and consists of a head shield which is unfortunately
not guite perfect, only exhibiting the right side and part of the glabella,
with portions of the thorax and an entire pygidium ; but it shows sufli-
cient new characters to authorize us in considering it as a new species.
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““The head shows that the latero-posterior angles are produeed into
short spines extending to about the third segment of the thorax, the
glabella is pyriform, gibbous in front, and destitute of lateral furrows;
basal lobes prominent  The posterior border of the glabella has two
small, round nodes.  The cervieal lobe is broad and well marked, much
broader than the axial lobes.

““The thorax exhibits imperfeetly parts ot the plenre and also the axis.
Thorax with nine segments.  The axis shows a series of nodes running
through the centre of each ring. The pleurwe are smooth, each pleural
croove extending slightly beyond the fuleral point ; the extremities are
probably rounded, but this is not indicated by the imperfeet specimen
now bhefore us.

“The pygidinm exhibits both in the axis and lateral lobes distinet
segmentation.  The axis does not extend to the posterior margin.,  The
cutire pygidium is surrounded by a marginal border, which widens out
slightly anteriorly.

““The tail is parabolie in form, very convex and not as broad as the
Bead, measuring on its anterior border 12 mm. The axis is broad, con-
ical and prominent, oceupying a little less than one-third the width of
the tail on the anterior margin, Tt is marked with eleven rings; these
bhecome smaller and smaller and end in an obtnse point.  Each ving is
distinetly ornamented along the centre by a series of nodes, arranged
into three double rows of two each. The sides of the axis are smooth.

‘“The lateral lobes are slightly flattened on top to the fuleral point.
They are marked with seven pleurse; the grooves between the pleure
are deep and distinet, each being rounded on top and ornamented with
a single node at the fuleral point; here they bend suddenly and join
the marginal border.

“Locality and Position.—Tower Coal Measures, T.5 N., R. 16 W,
section 17, near centre of northwest guarter of the section, Conway
county, Arkansas. From the collection of the Geological Survey of
Arkansas.

CAffinities and Differences.—This species in some of its features reseui-
bles Phillipsia rameri Moller (Ueber die Trilobiten Steinfolldenformation
des Ural, P11, Fig. 17), espeeially in the markings of the tail, which
shows seven pleurie ornamented by a single node at the fuleral joint,
but it differs in form and especially in the marking of the axial lobe, o
much so that it could not he placed under Moller’s species.  There is
also a resemblance of this species wath Lhillipsio (Griffithides) seitula
Meek and Worthen, from the Illinois Coal Measures. Tt has the same
number of rings in the axis of the tail, and the same charaeteristic
pleurse and ornamentation, but the Arkansas species diflers greatly in
size and also in the number of pleurw, seven instead of six.  The axis
is not as wide as in Gpiffithides seituls and not distinetly flattened on

awch side. The limb, although moderately wide and smooth, is not
depressed or nearly flat, but convex. Secondly, the ornamentation of
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the axis is entirely different, so mueh so that it would not warrant its
reference to the Illinois species.

“It is doubttul in our present state of knowledge whether PLillipsia
(G riithides) scitule D. and W. should not be referred to the older name
of Plillipsia cliftonensis Shumard, from the Upper Coal Meusures,
Clitton Park, Kansas, described from a pygidium. Dr. Shumard says
that the axis has from thirteen to fourtecn subgranulose rings and seven
side segments. A thorongh study of all these allied species may neces-
sitate their reference to the older name ; but for the present it would be
advisable to give the Arkansas species a new name on account of the
ornamentation of its tail.”’

Class Arachnoidea.
Order Xzphosura.

Genus undetermined.  PRESTWICHIA ? .

aie cew ower Coal Measures of White county, Arkansas, 9 N., 4 W,
section 6, was found the mould of a part of the body of a crustacean
that scems to belong to the family of the Henviaspide, and yet differs
from all known genera of this family in being armed with two rows of
spines instead of only one.

Too little of the body is known for a generic description.

PROC. AMER, PHILOS, SOC. XXXV, 132, 21. PRINTED DEC. 17, 1896,
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EXPLANATION OF PLATES. *
Prate XVI
Gustrioceras marianum Verneul. oo oo oiiiiseees ... 2060
[ «. Side view.
1 5. Rear view.
G. maricanm, artiticial east, magnified twice,
2 a. Front view.
2 0. Side view.
G. omarianuin, largest specimen.
3 a. Siude view.
3 0. Cross scetion of whorl.
G.omriannin, artificial cast.
a, b, e Goanarianum, showmg the development of the sutures.

Prate XVII

Guastrioceras coeelsum Meek..oooooooe oo 260
1 a. Side view.
1 5. Cross section of whorl.
1 ¢. Sutures.

Prate XVIII.

Gustrioceras globulosim Meek and Worthen........... ... 238
1 «. Side view of small specimen.
1 7. Front view of small specimen.
G, globulosum, artificial cast from a monld.
2 . Side view.
2 . Front view.
G. globulosun, sutures, enlarged twice.
G. globulosum, cast showing surface markings.
. globulosum, small glohose specimen doubtfully referred to
this species.
5 «. Front view.
3 b, Side view.
7. globulosim, small specimen showing the low flattened whorl.
6 «. Side view.
6 4. Front view.
Prate XIX.

Puaralegoceras {owense Meek and Worthen..oooueo oo, 263
1 a. Side view, partly restored.
1 5. Front view.
P. jowense, inner whorl taken out of the large specimen shown
in Fig. 1.
2 a. Side view.
2 b. Front view.

*\Where not otherwise stated the figures are all natural size.
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Fig. 8. . iowense, sutures.
3 «. Sutures taken from the inner whorl of 25 millimeters
v dinmeter.
3 b, Sutures on the outer whorl.
Fig. 4. Glyphioceras diadema Goldfuss, showing development of the
sutures (after Branco, Paleontographica, Vol. xxvii, PL.
ix, Fig. 1).
4 «. First sntuare.
4 5. Sceeond suture,
4 ¢. Third suture.
4. At 1.25 millimetres diameter.
4 e, At 2.25 millimetres.,
4 1. Adult.
Fig. 5. Ternoceras retrorswm v. Buch (after Branco).
3 a. First suture.
5 0. Second suture.
5 e. At 1.75 millimetres diameter.
5 do At 2.50 millimetres.
5 e. At 10 millimetres, adult.

Prate XX.

S0k b (EHGEG LT TRAATES S WU 66000066650 065800000 600000000000 00 S0
1 «. Side view of a composite artificial east, from three speci-
mens,
1 2. Side view of a septate fragment.
L e. Cross section of whorl.
1 d. Sutures. )
Fig. 20 Projworites, Spo..oovoee oo oo AAOaEEBa800, S0
2 a. Side view of septate fragment.
20, Cross section of whorl.
2 ¢. Sutures,

Prate XXI.

Fig. 1.  Endolobus missouriensis Swallow....... ... ......... 2392
1. Side view of large specimen.
Fig. 2. Endolobus neissonriensis Swallow,
2w, Side view of small specimen.
2 5. Rear view of small specimen,
2 e. Front view of small specimen, (wice enlarged
Fig. 3. Fudolobus missonriensis Swallow.
3 «. Dorsal view, shewing internal lohe.
3 0. Concave side of chamber.
3 e. Convex side of clumber,

3 d. Chamber, from the sule.




Proc. Amer. Pritos. Soc.  Vou. XXXV, Pu XV,




